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PREFATORY  NOTE. 


The  two  papers  constituting  this  volume  were  published  as 
nos.  IV  (March  17,  1896)  and  VII  (November  12,  1896), 
respectively,  of  Contributions  to  Biology  from  the  Hopkins  Sea- 
side  Laboratory,  a  series  of  publications  of  the  Leland  Stanford 
Junior  University,  issued  under  the  patronage  of  Mr.  Timothy 
Hopkins.  They  were  also  published,  by  virtue  of  a  co-opera- 
tive arrangement  between  the  University  and  the  Academy', 
simultaneously  in  vol.  VI  of  series  2  of  the  Proceedings  of  the 
California  Academv  of  Sciences. 
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AUTHOR'S  PREFACE. 


The  following  paper  presents  the  descriptions  and  fig- 
ures of  one  new  genus  and  thirty-eight  new  species  of 
Mallophaga,  together  with  the  identifications  and  figures 
of  twenty-two  species  previously  described  by  European 
authors,  but  now,  with  few  exceptions,  first  determined 
as  parasites  of  American  birds.  All  of  these  species  have 
been  collected,  mostly  by  the  author,  from  water  and 
shore  birds.  As  this  is  the  first  American  general  sys- 
tematic paper  on  the  Mallophaga,  the  author  has  thought 
it  desirable,  for  the  sake  of  making  the  study  of  the  group 
more  accessible  to  American  students,  to  present  some 
statement  of  the  present  knowledge  of  this  little-known 
but  interesting  ordei*  of  parasitic  insects.  To  this  end 
there  is  offered  a  brief  account  of  the  structure,  external 
and  internal,  of  the  life-history  and  habits,  and  of  the 
zoological  and  geographical  distribution  of  the  parasites, 
together  with  a  review  of  the  literature  of  the  group,  and 
a  statement  of  the  present  systematic  treatment  of  the 
order,  with  a  synopsis  and  tables  of  the  families  and  genera. 

Types  of  the  new  species  described  will  be  placed  in 
the  collections  of  this  University,  in  the  collections  of  the 
California  Academy  of  Sciences,  and  in  those  of  the 
University  of  Kansas.  The  author  has  to  express  his 
obligation^  for  services  kindly  rendered  in  connection 
with  the  preparation  of  this  paper  to  President  F.  H.  Snow 
and  Librarian  C.  M.  Watson  of  the  University  of  Kansas; 
to  Mr.  Leverett  M.  Loomis,  curator  of  birds  for  the  Cal- 
ifornia Academy  of  Sciences,  whose  aid  in  the  collection 
and  determination  of  birds  is  elsewhere  referred  to ;  to 
Miss  Bertha  M.  Chapman,  student  of  entomology;  to 
Professor  H.  R.  Fairclough,  and  to  Miss  Edna  Hyatt, 
artist.  V.  L.  K. 

Stanford  University,  February,  1896. 
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The  Mallophaga — Introduction. 

The  Mallophaga  constitute  a  small  order  of  parasitic 
insects  which  live  externally  on  the  bodies  of  birds  and 
mammals.  The  insects  are  small,  one-tenth  of  an  inch 
being  perhaps  an  average  length,  wingless,  and  have  bit- 
ing mouthparts,  with  which  they  feed  on  the  feathers  or 
hair  of  their  host,  not  sucking  blood  as  the  true  lice  do. 
They  have  an  incomplete  metamorphosis.  The  structure 
and  habits  of  the  insects  have  until  recent  years  been  very 
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imperfectly  understood — even  Jet  the  position  of  the 
group  among  insects  is  but  provisionally  established  (see 
postea),  and  the  knowledge  of  the  life  history  is  strangely 
incomplete. 

In  America,  besides  some  account  of  the  commoner 
forms  infesting  domestic  birds  and  mammals  included  in 
Professor  Herbert  Osborn's  "  The  Pediculi  and  Mallo- 
phaga  affecting  Man  and  the  Lower  Animals"  (Bull.  No.  7, 
1891,  Div.  of  Ent.,  U.  S.  Dept.  Agric),  and  a  discussion 
by  Prof.  A.  S.  Packard  (Proc.  Amer.  Phil.  Soc,  1887, 
vol.  xxiv)  of  the  position  of  the  group  among  insects, 
practically  nothing  touching  the  systematic  consideration 
of  the  group  has  been  published. 

Historical  and  Bibliographical. 
European. — The  Mallophaga  are  first  recognizably 
mentioned  in  the  writings  of  Redi  (1668  and  1686), 
where  the  common  Trintiton  hiridum  of  the  ducks  may 
be  recognized  in  his  "louse  of  the  teal,"  and  the  com- 
mon Lipeurus  baculus  of  the  pigeons  is  evidently  the 
subject  of  his  description  of  "Pulex  colu7nbiF  majoris."' 
In  the  various  wridngs  of  Albin  (1720),  Otto  Fabricius 
(1780).  J.   C.   Fabricius   (1781,   1787,    1805).   De  Geer 
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published  in  Germar's  Magazin  der  Entomologie,  vol. 
iii,  1818,  Halle,  presents  the  essential  features  of  the 
classification  of  the  group  now  used,  and  contains  the 
earliest  accepted  nomenclature.  Since  the  publication  of 
this  pioneer  memoir  four  monographic  works  have  been 
issued,  together,  needless  to  say,  with  numerous  lesser 
memoirs  containing  descriptions  of  new  species,  compiled 
and  more  or  less  comprehensive  conspecti  of  the  group 
in  text-books,  and  morphological  treatises. 

The  monographs  indispensable  to  the  student  of  the 
Mallophaga  are  Henry  Denny's  Monographia  Anopluro- 
rum  Britanniae,  or  an  Essay  on  the  British  Species  of  Par- 
asitic Insects,  1842,  London,  illustrated  with  colored 
plates;  Christoph  Giebel's  **Insecta  Epizoa,  die  auf 
Saugethieren  und  Vogeln  schmarotzenden  Insekten,  nach 
Chr.  L.  Nitzsch's  Nachlass  bearbeitet,  mit  XX  Tafeln 
nach  Nitzsch's  Handzeichnungen,"  1874,  Leipzig;  E. 
Piaget's  **Les  Pediculines,  Essai  Monographique,  vol.  i, 
Texte,  vol.  ii.  Planches,  1880,  Supplement,  1885,"  Ley- 
den;  and  O.  Taschenberg's  '*  Die  Mallophagen,  mit  be- 
sonderer  Beriicksichtigung  der  von  Dr.  Meyer  gesam- 
melten  Arten,"  Nova  Acta  der  Ksl.  Leop.- Carol. 
Deutschen  Akademie  der  Naturforscher,  Band  xliv.  No. 
I,  1882,  Halle.  Of  these  monographs  Denny's  is  limited 
to  a  consideration  of  the  parasites  found  on  birds  col- 
lected in  England,  his  descriptions  are  too  brief,  and  the 
colored  figures  too  superficially  drawn,  so  that  it  is  often 
impossible  to  recognize  from  his  description  and  illustra- 
tion the  species  of  parasite  which  he  had  under  consider- 
atipnl  Giebel's  monograph,  as  indicated  in  the  title,  is 
based  on  the  unpublished  descriptions  and  drawings  of 
Nitzsch.  Giebel  also  had  access  to  the  specimens  col- 
lected and  prepared  by  Nitzsch.  The  work  is  a  monu- 
mental one,  although  many  of  the  descriptions  are  incom- 
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plete,  and  the  colored  illustrations  leave  much  to  be  de- 
sired in  the  way  of  accurate  detail,  Piaget's  monographic 
essay  is  easily  the  most  valuable  treatise  on  the  group, 
the  descriptions  being  good,  the  uncolored  figures  in 
every  way  admirable,  and  the  scope  of  the  work  truly 
monographic.  Piaget  has  fairly  attempted  to  include  in 
his  original  essay  a  consideration  of  every  species  of 
Mallophaga  described  up  to  1880.  In  his  Supplement  he 
publishes  the  descriptions  of  more  than  100  new  species 
which  have  come  under  his  observation.  Taschenberg's 
memoir  is  the  first  part  of  what  he  hopes  to  make  a  com- 
plete monograph  of  the  group.  It  includes  the  genera 
Goniodes,  Goniocotes,  Lipeurus,  Ornithobiub,  Akidoproc- 
ius  and  Trichodectes.  The  descriptions  of  new  species 
are  very  complete,  and  the  keys  to  species  in  the  consid- 
ered genera  of  great  value;  the  illustrations  only,  though 
good,  are  not  up  to  the  exceptionally  high  standard  of 
the  work.  Taschenberg,  like  Giebel,  has  had  access  to 
Nitzsch's  types. 

Of  the  lesser  systematic  memoirs  Nitzsch's  posthumous 
papers,  edited  by  Giebel,  in  the  Zeitschrift  fiir  gesamtnte 
Naturwissenschaft,  vols,  xvii,  1861,  xviii,  1861,  and  xxviii, 
1866,  are  the  most  important;   all  of  their  contents  are, 
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Lipetirus  jejunus  (Zeitschr.  f.  wiss.  ZooL,  1869,  vol.  xix, 
p.  452),  of  Melnikoff  on  the  embryology  of  the  Mallo- 
phaga  and  of  the  Pediculidae  (Archiv  f.  Naturgesch., 
1869,  vol.  XXXV,  p.  136),  and  of  Grosse  on  the  anatomy 
of  Tetraopthalmus  chtlensis  \^=^Menopon  titan]  with  some 
comparative  studies  (Zeitschr.  f.  wiss.  ZooL,  1885,  vol. 
xlii,  p.  530),  are  the  most  important.  A  full  abstract  of 
Grosse 's  paper  was  published  by  Macloskie  in  the  Amer- 
ican Naturalist,  1886,  vol.  xx,  p.  340,  and  is  thus  readily 
accessible  to  American  students. 

A  few  descriptions  of  new  species  have  been  published 
recently  by  Piaget  (Tijdschr.  v.  Ent.,  and  Notes  of  the 
Leyden  Museum),  and  by  Picaglia  (Atti  d.  Soc.  Ital.  di 
Sci.  Nat.,  and  Atti  d.  Soc.  dei  Nat.  di  Modena). 

I  append  a  bibliographic  list  of  the  more  important  sys- 
tematic and  morphological  memoirs.  Full  bibliographic 
lists  are  to  be  found  in  the  monographs  of  Giebel  and 
Piaget.  A  good  list  is  that  published  by  Picaglia  at  the 
beginning  of  his  paper,  **Pediculini  dell'Istituto  anato- 
mo-zoologico  della  R.  Universita  di  Modena,"  Atti  d. 
Soc.  dei  Naturalisti  di  Modena,  1885,  serie  3,  vol.  iv. 
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American.  As  already  mentioned  in  the  Introduction, 
there  are  practically  no  American  systematic  papers  on 
the  Mallophaga  excepting  Professor  Herbert  Osborn's 
account  of  *'The  Pediculi  and  Mallophaga  affecting  man 
and  the  lower  animals  "  (Bulletin  7,  1891,  Division  of  En- 
tomology, U.  S.  Dept.  Ag.)  Of  this  bulletin  pages  30- 
54  treat  of  Mallophaga  found  on  domestic  mammals  and 
birds,  including  the  cat,  dog,  bear  (sic),  llama,  goat, 
sheep,  horse,  mule,  cow,  guinea-pig,  pouched  gopher 
(sic),  duck,  goose,  swan,  chicken,  pigeon,  peacock, 
pheasant,  guinea-fowl  and  turkey.     Many  of  the  species 
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referred  to  in  the  bulletin  have  evidently  been  observed 
on  animals  in  America  by  Professor  Osborn,  but  just  how 
many  and  what  species  are  not  told.  One  new  species, 
Trichodectes  geomydis,  found  abundantly  on  the  Pocket 
Gopher,  is  described  and  figured.  I  find  this  species 
common  on  Tkomomys  talpoides  bulbivorous  in  this  State 
(California).  Among  the  illustrations  of  the  bulletin  are 
twelve  original  ones,  indicating  that  at  least  these  twelve 
species  have  been  personally  observed  by  Professor  Os- 
born. 

In  the  American  Monthly  Microscopical  Journal  for 
November,  1894,  Professor  Osborn  publishes  a  key  to 
the  genera,  including  in  it  all  of  the  genera  then  known, 
excepting  Westwood's  Ancistrona  and  Taschenberg's 
Eurymetofus  and  Bolhoriometofus. 

In  the  American  Naturalist,  1871,  in  a  paper  entitled 
"Certain  Parasitic  Insects,"  Professor  A.  S.  Packard 
names,  illustrates,  and  briefly  describes  seven  new  spe- 
cies of  Mallophaga  collected  from  American  birds.  Un- 
fortunately neither  the  descriptions  nor  illustrations  have 
been  sufficient  to  enable  any  one  of  these  species  to  be 
recognized  by  subsequent  writers.  Similarly  Dr.  Leidy 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences 
Philadelnhia.    refers    in    briefest 
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these  types  wherever  they  are  found."  Dr.  Burnett 
noted  that  **  although  there  are  single  species  (of  para- 
sites) peculiar  to  particular  animals,  there  are  others 
which  are  found  on  different  species  of  the  same  genus 
as  is  the  case  in  the  parasites  living  on  birds  of  the  genus 
Larus  (Gulls)  and  the  diurnal  birds  of  prey."  From  an 
examination  of  the  structure  of  these  animals,  Dr.  Bur- 
nett was  of  opinion  that  they  should  be  placed  in  an  order 
by  themselves,  closely  allied  to  the  Insecta;  **they  num- 
ber about  250  species,  the  mandibulate  parasites  occupy- 
ing the  highest  and  the  haustellate  the  lowest  position  in 
the  order."  In  the  second  paper  Dr.  Burnett  makes  a 
curious  argument  for  the  theory  of  a  special  creation  of 
each  species  of  animal  based  on  the  facts  shown  in  his 
study  of  the  distribution  of  their  parasites. 

Prof.  A.  S.  Packard  read  at  the  meeting  of  the  Amer- 
ican Philosophical  Society,  September  2,  1877,  a  paper 
**On  the  Systematic  Position  of  the  Mallophaga,"  which 
was  published  in  the  Proceedings  of  the  Society,  1887, 
vol.  xxiv,  p.  264.  Prof.  Herbert  Osborn  has  published 
in  Insect  Life,  1890,  vol.  iii,  p.  115,  a  **Note  on  the  Pe- 
riod of  Development  in  Mallophaga,"  and  in  the  same 
journal,  1891,  vol.  iv,  p.  187,  a  paper  on  the  '*  Origin  and 
Development  of  the  Parasitic  Habit  in  Mallophaga  and 
Pediculidae." 

I  append  a  list  of  the  American  papers. 
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Structure. 

External. — The  characteristic  external  appearance  of 
the  Mallophaga  is  due  to  a  structural  condition  incident 
to  the  parasitic  hahits  of  the  insects.  The  body  is  small, 
wingless,  greatly  flattened  and  usually  strongly  chitinized. 
There  are  no  indications  of  wings  in  any  stage  of  the  in- 
sect's life. 

Head  {Rg.  7,  plate  ii).  The  head  is  large  in  propor- 
tion to  the  whole  size  of  the  body,  flat  (slightly  convex 
above  and  slightly  concave  below),  and  variously  ores- 
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ored  plate,  whose  anterior  margin,  variously  notched, 
roundly  emarginated,  truncated  or  convex,  forms  the 
frontal  line  of  the  head.  The  suture  separating  the  cly- 
peus  from  the  e^cranium  is  usually  distinct  or  unmis- 
takably indicated,  sometimes  indistinguishable.  The 
hind-head  is  usually  widest  across  the  temporal  region, 
the  temples  often  being  strongly  expanded  laterally  with 
angulated  or  rounded  margin.  The  occipital  region  is 
usually  concave,  so  that  the  head  sits  ** hat-like"  on  the 
prothorax.  The  head  presents  certain  chitinous  bands 
projecting  forward  from  the  occipital  margin,  inwardly 
from  the  eyes,  forward  from  the  bases  of  the  antennae, 
etc.  The  presence  or  absence  and  the  character  of  these 
bands  are  used  as  distinguishing  specific  characters,  and 
the  bands  are  named  and  defined  in  the  Terminology 
(see  posica). 

The  antenna  (figs.  lo,  ii  and  12,  plate  ii)  are  short, 
3-,  or  4-,  or  5 -segmented  and  vary  much  in  shape  and 
character.  They  are.  filiform  (suborder  Iscljnocera)  or 
clavate  or  capitate  (suborder  Amblycera),  and  sometimes 
differ  in  the  two  sexes  of  the  same  species.  When  this 
is  the  case  they  are  the  antennae  of  the  male  which  depart 
from  the  typical  condition,  showing  appendages  on  one  or 
more  segments,  probably  used  for  grasping  the  female. 
The  antennae  arise  from  or  near  the  lateral  margins  of  the 
head,  and  usually  from  about  the  middle  of  the  margin. 
The  fossa  may  be  deep  or  shallow;  its  angles  projecting 
and  acute  or  short  and  rounding;  and  the  antennae  may 
project  directly  and  always  from  the  head  ( suborder 
Ischnocera)  or  they  may  lie  concealed  in  excavations  on 
the  under  side  of  the  head  (suborder  Amblycera). 

The  eyes  are  simple  and  are  located  in  the  lateral  mar- 
gins of  the  hind-head  not  far  behind  the  antennary  fossa*, 
in  a  deep  or  shallow  ocular  emargination  of  the  lateral 
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margin,  or  on  the  non-emarginated  margin.  They  are 
two  in  number,  although  each  is  sometimes  slightly  or  al- 
most completely  divided  by  an  angular  emargi nation. 
They  are  flatly  convex  to  hemispherical,  and  clear  to 
strongly  colored. 

The  mouth  parts  (figs.  7,  8,  g,  plate  ii),  situated  on  the 
under  side  of  the  head,  and  variously  from  the  middle  of 
this  aspect  to  the  frontal  margin,  are  fitted  for  biting  and 
consist  of  rather  large,  strongly  chitinized,  usually  two- 
toothed,  usually  sharply  pointed  mandibles,  inconspicuous 
and  as  yet  imperfectly  known  maxilla?  without  'palpi,  and 
a  labium  of  various  character  and  size;  either  large  and 
with  4-segmented  palpi  (family  Liotheidae)  or  small  and 
without  palpi  (family  Philopterida;).  Despite  the  good 
work  of  Grosse  the  knowledge  of  the  mouth  parts  of  the 
Mallophaga  is  still  manifestly  incomplete. 

Thorax.  The  thorax,  which  is  composed  usually  of 
but  two  segments  (three  in  but  three  genera),  the  meso- 
and  metathprax  being  indistinguishably  coalesced,  is  flat, 
larger  than  broad,  and  variously  shorter  than  the  head  to 
much  longer  than  the  head  (in  one  species  as  long  as  the 
abdomen).  The  lateral  borders  of  both  sclerites  are 
strongly  chitinized.  The  metathorax  sometimes  closely 
resembles  an  abdominal  .se^jment  and  is  often  closely  joined 
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project  upwards,  being  undoubtedly  tactile  organs.  In 
the  case  of  the  three  genera  in  which  the  mesothorax  can 
be  distinguished  from  the  metathorax,  this  separation  is 
especially  evident  in  immature  specimens,  as  would  be 
expected  in  the  case  of  a  specialization  by  reduction. 

The  legs  (fig.  13,  plate  ii)  are  strong  and  of  variable 
length;  the  forelegs  are  the  shortest  and  are  used  as  foot- 
jaws  for  carrying  food  to  the  mouth.  When  at  rest  the 
forelegs  project  forward  beneath  the  head.  The  coxae 
are  usually  short  (long  and  projecting  beyond  the  lateral 
margins  of  the  thorax  in  one  genus)  and  are  rarely  ap- 
pendaged.  The  femora  vary  from  long,  subcylindrical, 
to  short,  thick,  subovoid;  the  tibiae  are  usually  shorter 
than  the  femora  (sometimes  as  long,  rarely  longer)  and 
slender,  and  are  armed  at  the  distal  extremity  with  spines 
and  sometimes,  in  the  males,  with  special  structures  for 
holding  the  female.  Both  femora  and  tibiae  bear  from  a 
few  to  many  short  to  long  hairs;  sometimes  series  of 
short,  strong  spines.  The  tarsi  are  2 -segmented,  the 
distal  segment  with  one  (mammal-infesting  forms)  or  two 
(bird-infesting  forms)  claws,  the  first  segment  of  the  tar- 
sus is  short  and  with  or  without  one  or  two  small  lobes; 
the  second  segment  is  short  (family  Philopteridae)  or  elon- 
gate and  slender  (family  Liotheidae)  and  bears  a  pulvillus 
between  the  claws. 

Abdomen.  The  abdomen  is  flat,  short,  oval  to  long 
and  slender,  often  differs  in  the  sexes,  especially  in  the 
shape  and  character  of  the  posterior  margin  of  the  last 
segment,  and  is  composed  of  9  (sometimes  apparently  8) 
or  10  segments.  It  may  be  almost  naked  or  pretty  thor- 
oughly clothed  with  hairs,  and  bears  almost  always  one 
to  several  short  to  long  hairs  in  the  posterior  lateral  an- 
gles of  each  segment,  which  angles  sometimes  project 
acutely.     The   hairs  on    the    dorsal   surface,  as    on    the 
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jejunus  to  be  a  long  delicate  tube  with  expanded,  turnip- 
like, posterior  extremity.  The  **  wing -muscles  "  are 
greatly  reduced.  There  are  but  four  openings  for  the 
ingress  of  the  blood,  which  is  not  rich  in  white  corpuscles. 
Wedl  was  able  to  study  the  heart  of  Mefiopon  pallidum ^ 
but  Grosse  could  not  succeed  in  .making  preparations 
showing  the  heart  of  Tetraopthahnus  chile7isis  \^--=Menopon 
titan], 

Respirato7'y  System  (fig.  6,  plate  ii).  In  Menofon  titan 
I  have  found  six  pairs  of  abdominal  spiracles  (segments 
3-8)  and  a  pair  of  prothoracic  spiracles.  There  are  two 
large  longitudinal  trunks  and  one  large  transversal  trunk 
(segment  4  of  the  abdomen)  in  titan. 

Nervous  System  (fig.  3,  plate  ii).  There  are  two  head 
ganglia,  the  supra-oesophageal  and  the  infra-oesophageal, 
and  three  thoracic  ganglia  lying  close  together.  There 
are  no  abdominal  ganglia,  the  hindmost  thoracic  ganglion 
sending  back  into  the  abdomen  two  large  nerves,  whose 
branches  provide  the  abdominal  viscera  with  nerves. 

Life-History  and  Habits. 

The  Mallophaga  have  an  incomplete  metamorphosis. 
The  eggs  are  elongate-oval,  are  fastened  singly  by  some 
gluey  substance  to  the  vanes  or  barbs  of  the  feathers,  and 
the  young  issue  by  breaking  off  a  circular  cap  or  lid  at 
the  larger  free  end  of  the  egg.  The  duration  of  the  egg 
stage  has  not  been  determined  for  any  species.  A  num- 
ber of  eggs  of  Nitzschia  pulicare  (host,  the  Chimney 
Swift,  Chcetura  pelasgia),  collected  by  P.  H.  Rolfs 
(Ames,  Iowa),  and  kept,  some  of  them,  *'  in  a  tight  paste- 
board box  in  his  vest-pocket,  the  others  enclosed  in  cot- 
ton-plugged tubes  under  a  setting  hen,"  incubated  under 
these  circumstances  in  from  13  to  20  days.  V  The  age  of 
the  eggs  at  time  of  collecting  was  not  known.     The  young 
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resemble  the  parents  in  essential  characters:  the  notice- 
able differences  are  the  comparalivelv  larger  head,  the 
smaller,  especially  shorter,  abdomen,  and  the  absence  or 
incompleteness  of  the  markings,  especially  those  of  the 
abdomen.  The  color  ot  the  very  young  is  always  whit- 
ish; as  they  grow  older  chitinizationfollotvsand  the  brown 
'and  black  colors  appear  (see  plates).  The  number  ol 
moults  or  the  duration  of  immaturity  is  not  known  for 
any  species.  I  have  ob3er\ed  nymphs  (presumably  in 
the  stage  preceding  the  tinal  moult)  which  were  fully  as 
large  as  the  adults  of  the  same  species.  I  have  figured 
the  immature  stages  for  one  or  more  species  in  nearly  all 
the  genera  met  with  by  me  on  the  water  and  shore  birds 
(see  plates).  In  none  of  the  monographic  works  is  there 
any  attention  paid  to  the  young.  From  the  preceding 
brief  account  It  is  obvious  that  the  life-history  of  the 
Mallophaga  is  as  yet  practically  unknown. 

Parasitism.  The  parasitic  habits  of  the  Mallophaga 
have  been  the  subject  of  some  little  study,  mainly  directed 
to  ascertaining  whether  or  not  the  blood  of  the  host  ever 
forms  a  part  of  the  food  of  the  parasite.  From  the  con- 
dition of  the  mouth  parts  and  from  repealed  examination 
of  the  contents  of  the  crop  the  food  of  the  Mallophaga  is 
aflirmed  to  be  the  epidermal  scales  and  the  hair  or  feathers 
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tion,  it  would  be  wanting.  A  few  instances  are  recorded 
of  the  presence  of  blood  in  the  crop,  but  it  has  been  sug- 
gested, with  much  show  of  probability,  that  the  blood  was 
such  as  might  not  infrequently,  because  of  wounds,  be 
found  by  the  parasite  on  the  feathers,  perhaps  dried  arid 
hard.  There  is  one  instance,  however,  known  to  me 
among  the  habits  of  the  parasites  which  cannot  be  so 
readily  explained.  Menofon  titan  var.  linearis  of  the 
California  Brown  Pelican  ( Pelecanus  californicus)  is 
found  commonly  clinging  to  the  inner  surface  of  the 
gular  pouch.  The  clinging  is  accomplished  by  the  use 
of  the  mandibles,  each  parasite  of  the  half  dozen  individ- 
uals which  may  be  grouped  together  having  its  mandibles 
inserted  in  the  skin  of  the  pouch.  The  mandibles  are 
not  thrust  in  suddenly  on  touching  the  insect  with  the 
collecting  forceps,  but  the  insects  are  always,  as  far  as 
observed,  firmly  lodged.  Indeed  some  effective  clinging 
would  be  necessary  always  to  prevent  the  carrying  away 
of  the  parasites  by  the  water  taken  into  the  pouch  of  the 
pelican  in  feeding.  In  several  instances  a  small  region 
surrounding  the  parasites  was  raw  and  bloody.  What  is 
it  that  serves  these  parasites  for  food?  Perhaps,  of  course, 
simply  the  epidermal  scales  of  the  inner  wall  of  the  pouch. 
The  abundance  of  certain  species  of  Mallophaga,  like 
Menopon  pallidum^  on  domestic  poultry  causes  the  hosts 
much  inconvenience  and  sometimes  actual  injury.  The 
injury  is  done  by  the  irritation  of  the  skin  of  the  host  by 
the  sharp-clawed  feet  of  the  hordes  of  parasites,  rather 
than  by  any  direct  hurt  through  the  feeding.  After  the 
death  of  the  host,  the  parasites  either  attempt  to  leave  the 
body,  usually  migrating  slowly  toward  the  head,  or  sim- 
ply die  on  the  body.  The  death  of  the  parasites  remain- 
ing on  the  body  usually  ensues  in  two  or  three  days.  I 
have  observed  the  death  of  some  in  four  or  five  hours. 
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may  be  readily  accomplished:  (a)  from  male  to  female, 
or  vice  versa,  during  copulation;  (b)  from  parent  to 
young,  during  the  nesting  season.  In  both  of  these 
cases  there  is  actual  contact  of  the  hosts.  If  at  other 
times  in  the  life  of  the  host  it  comes  into  actual  contact 
with  other  birds  of  its  own  species  migration  of  parasites 
can  take  place.  Such  cases  must  occur  among  birds  of 
gregarious  habits;  the  crowding  together  of  gulls  on 
small  masses  of  floating  sea -weed,  or  on  masses  of  food, 
or  on  the  rocks  of  the  shore,  must  bring  about  actual  con- 
tact of  the  bodies  of  the  birds.  But,  as  common  observa- 
tion shows,  there  are  in  the  crowding  groups  of  gulls  in- 
dividuals of  different  species.  Thus  in  these  cases  there 
is  possible  a  migration  of  parasites  from  one  bird -species 
to  another,  these  species  in  the  case  of  the  gulls  being 
closely  related  ones — species  belonging,  in  fact,  to  one 
genus.  But  on  the  **  roosts  "  of  maritime  birds,  the  cliffs 
of  thfc  shore  and  the  outlying  rocks,  birds  of  very  differ- 
ent kinds  sit  huddled  together.  Along  the  rocky  shores 
of  Point  Pinos  on  the  Bay  of  Monterey,  pelicans,  cormo- 
rants and  gulls  gather  in  great  numbers  and  perch  side  by 
side  on  favorite  **  roosts."  It  seems  as  if  migration  of 
parasites  from  one  to  another  of  these  bird-species  could 
here,  and  elsewhere  under  similar  conditions,  often  be 
accomplished;  and  I  have  found  Ltpeurus  toxoceras,  de- 
scribed by  Nitzsch  from  a  cormorant,  on  both  a  cormo- 
rant and  a  pelican  shot  on  this  shore.  Other  cases  of 
contact  occur  between  birds  of  prey  and  their  victims  (I 
have  noted  a  Physostomum,  a  genus  confined  normally  to 
passerine  birds,  on  a  sparrow-hawk);  and  in  those  few 
groups  of  closely  allied  forms  among  which  hydridization 
occurs,  as  with  the  ducks.  Still  other  opportunities  for 
accidental  or  normal  contact  between  birds  of  different 
species  will  suggest  themselves  to  the  student. 

Pboo.  Oal.  Acao.  Sci.,  2d  Szb.,  Vol.  VI.  (4)  March  9,  1896. 
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The  Opportunities  for  migration  so  far  referred  to  are 
sufficient  to  account  for  the  spreading  of  a  parasite  spe- 
cies among  individuals  of  its  host  species,  and  for  the 
condition  presented  in  cases  like  those  of  Docophorus  /art 
and  J\'irmus  lineotatus  common  to  many  species  of  gulls, 
and  those  of  Trinoton  laridum  and  Docophorus  I'cterodes 
common  to  many  species  of  ducks:  cases  where  the  birds 
are  of  gregarious  habits,  or  where  hybridization  occurs. 

But  of  those  cases  of  a  parasite  common  to  two  or  more 
bird-species,  one  or  more  of  which  are  Old  World  forms 
and  the  other  or  others  New  World  forms,  a  further  ex- 
planation is  necessary.  In  this  paper  I  ascribe  to  Mallo- 
phagous  species  described  from  specimens  taken  on  birds 
of  Europe  or  elsewhere  not  on  the  American  continent 
specimens  of  twenty-two  different  species  of  Mallophaga 
taken  on  American  birds.  Examples  of  such  occurrence 
are  jVirmns  si^naliis  and  iV.  pileus  from  the  American 
AsoceX  ( Jiecurvirostru  afuericaaa)  SluA  described  by  Pia- 
get  and  Nitzsch  from  specimens  taken  on  the  European 
Avocet  (Hecurz'irostra  avocetta);  Dacophorus  pertusus 
from  FuUca  americana  (America),  originally  described 
from  Fulica  atra  (Europe),  and  so  on.  In  rare  instances 
we  find  a  bird-species  common  to  both  the  Old  World 
•  World:  certain  birda  of  circumpolai 
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species  of  Mallophaga  referred  to  in  this  paper  as  being 
laken  on  American  birds  one-third  are  referable  to  spe- 
cies previously  described  from  European  or  Asiatic  birds), 
must  have  another  explanation  than  any  yet  suggested. 
This  explanation,  I  believe,  is,  for  many  of  the  instances, 
that  the  parasitic  species  has  persisted  unchanged  from 
the  common  ancestor  of  the  t\vo  or.  more  now  distinct  but 
closely  allied  bird-species.  With  the  spreading  of  the 
ancestral  bird-species,  geographical  races  have  arisen 
within  the  limits  of  the  species  which  have,  with  time  and 
isolation  caused  by  newly  appearing  geographical  barriers 
(due  to  geologic  or  climatic  changes),  come  to  be  dis- 
tinct species — species  often  distinguished  only  by  super- 
ficial differences  in  color,  etc.  The  parasites  have  re- 
mained practically  unaffected  by  the  conditions  which 
have  produced  the  differences  among  the  birds;  the  tem- 
perature of  the  host's  body,  the  feathers  as  food,  all  of 
the  environment  is  essentially  unchanged  in  its  relation 
to  the  parasite.  The  parasitic  species  thus  remains  un- 
changed, while  the  first  Larus.  species  or  Anas  species 
becomes  differentiated  into  a  dozen  or  score  ot  specitic 
forms,  all  with  a  common  parasite. 

In  substantiation  of  this  explanation  of  a  common  pos- 
session of  a  parasitic  species  by  Old  and  New  World 
birds  some  examples  may  be  referred  to.  As  already 
mentioned,  1  have  found  on  Fitlira  americana  the  same 
species  of  parasite,  Docophorus  perlusus,  described  by 
Nilzsch  from  specimens  taken  from  the  European  FuUca 
atra ;  Docophorits  melanocephalus  taken  by  me  on  Sterna 
maxima  is  recorded  by  European  authors  from  Sterna 
caspia  and  ^,  eanliaca:  Nirmus  punclatus.  found  by  me 
on  Lams  occidentalis  was  described  by  Nitzsch  from 
Larus  ridihuHdus  and  has  been  found  by  Piaget  on  Larus 
dominicans  from  Chile  and  on  Larus  ichthyeetus  from  the 
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^"olgas;  A'irmus  signalus  and  TV.  pileus  found  by  me  on 
Recurviroslra  americana  were  described  by  Piaget  and 
Xilzsch  respectively  from  Recurvtrostra  avocelta,  the 
European  Avocet ;  Lipeurus  ferox  taken  by  me  on  Dio- 
medea  albairus  is  recorded  by  European  writers  from 
Diomedea  exulans,  brachyura  and  melanophrys ;  L.ifcurus 
forficulatus  taken  by  me  on  PeUcanus  erythrorhynchus 
and  P.  californicus  was  described  by  Nitzsch  from  I^. 
onocrotalus;  and  similarly  the  most  of  the  twenty -two 
previously  described  species  taken  by  me  from  American 
birds  might  be  thus  offered  as  examples.  We  have  in 
all  of  these  cases  the  common  parasite  occurring  on  the 
American  representatives  of  the  genus  to  which  the  orig- 
inal Old  World  host  belongs.  Looking  now  for  the  ex- 
ceptions to  this  condition — namely,  for  instances  where 
the  known  species  when  found  on  an  American  bird  is 
found  on  one  widely  separated  phyletically  from  the  Eu- 
ropean host — we  find  no  clearly  defined  instance  of  this 
condition,  no  instance  where  association  during  life  or 
"straggling"  after  death  of  the  host  can  be  put  aside  as 
possible  explanations  of  the  presence  of  the  parasite  on 
the  unexpected  host. 

There  are  to  be  noted  other  results  of  the  influence  on 
M;illnnh;Lira   of    the    ncculiiLr   condj- 
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crossing  among  less  closely  related  individuals.  For  ex- 
ample the  individuals  of  a  parasite  species  on  a  bird  of 
long  life  and  non- gregarious  and  monogamous  habits, 
like  an  eagle,  live  very  much  the  life  of  an  isolated  com- 
munity. There  must  be  many  years  of  in-and-in  breed- 
ing. It  is  like  island  life.  The  result  is  certain:  the 
members  of  this  isolated  group  will  soon  differ  frem  the 
specific  type  in  noticeable  particulars.  On  the  other 
hand,  the  conditions  of  life  on  this  "island"  are  practi- 
cally identical  with  the  conditions  on  other  similar 
"islands" — other  eagles — inhabited  by  other  individuals 
of  the  same  parasite  species,  so  there  is  no  iufluence 
working  to  produce  a  wide  divergence  of  the  members  o£ 
these  various  isolated  groups  of  individuals  of  the  same 
species.  Now  this  isolation  of  groups  of  individuals  is  in 
some  degree  an  incident  of  the  life  of  all  Mallophaga;  in 
some  instances  it  is  considerable;  in  others,  inconsider- 
able, but  taken  altogether  a  condition  in  the  life  of  the 
whole  order  exerting  an  influence  which  has  the  readily 
recognizable  result  of  creating  a  great  number  of  small 
variations  within  species  limits. 

We  have  noted  now  two  influences  resulting  from  the 
peculiar  habits  of  the  Mallophaga  which  are  somewhat 
opposed  to  each  other.  One  influence,  due  to  the  uni- 
form (as  far  as  relation  to  parasite  goes)  conditions  of  the 
habitat,  the  body  of  the  host,  tending  to  preserve  essen- 
tially unchanged  the  type-forms  of  the  parasites:  the 
other  influence,  due  to  the  isolation  of  groups  of  individ- 
uals and  the  consequent  close  breeding,  tending  to  foster 
and  fix  small  variations.  The  results,  manifest  to  any 
student  of  the  group,  are  to  render  difficult  the  division 
of  the  order  into  djstinct  genera  on  account  of  the  general 
similarity  of  structure,  and  to  make  dlflicult  the  definition 
of  species  on  account  of  the  many  slight  variations  among 
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the  individuals  from  difierent  bird  individuals.  While  I 
believe  myself  able  to  refer  specimens  taken  from  Amer- 
ican birds  to  a  score  of  species  described  from  specimens 
taken  from  European  and  Asiatic  birds,  in  all  of  these 
instances  there  are  slight  but  recognizable  differences  be- 
tween the  American  specimens  and  the  type-forms  of  the 
species  (as  well  as  1  am  able  to  make  comparison,  having 
only  the  drawings  and  descriptions  of  these  type-forms  to 
refer  to). 

The  differences  in  relative  abundance  or  rarity  of  the 
individuals  of  a  species,  and  in  the  relative  freedom  or 
seriously  infested  condition  of  the  hosts  may  be  referred 
to  briefly.  Certain  specific  examples  will  serve  to  illus- 
trate the  various  conditions.  In  the  first  place  the  host 
species  may  have  several  parasitic  species  as  Diomedea 
albairus,  Fulmarus  gladalh  v&rs.  glupiscka  and  rodgersii 
and  Fulica  aniericana,  each  with  six  species  of  parasites; 
or  the  host  species  may  have  but  one  (very  rarely)  or  two 
or  three  parasitic  species  infesting  it,  as  with  most  of  the 
ducks  and  gulls.  A  parasitic  species  may  be  constant  in 
its  appearance  on  the  individuals  of  its  host  species,  as 
Docophorus  lari,  almost  certain  to  be  found  oh  any  gull 
specimen  shot,  Lipeurus  celer,  which  I  found  on  twenty- 
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from  a  single  bird,  and  which  is  always  abundantly  pres- 
ent on  its  host;  or  the  individuals  may  be  few  even  though 
the  parasite  is  a  constant  one,  /.  e.,  almost  always  to  be 
found  on  any  specimen  of  the  host  examined.  Trinoton 
luridum  of  the  ducks  is  a  good  example  of  this  constant 
presence  in  small  numbers.  There  may  be  more  than  one 
species  of  the  same  genus  of  parasites  on  asingle  host,  as 
Li^eurus  celer  and  Lifeurus  varius^  both  numerous  on  the 
Fulmars;  but  usually  the  different  parasites  of  a  host  rep- 
resent different  genera,  exemplified  by  the  remaining  four 
species  of  parasites  of  the  Fulmars  which  belong  to  four 
other  and  different  genera. 

Finally,  I  may  append  to  these  desultory  remarks  con- 
cerning the  distribution  of  the  Mallophaga  and  the  influ- 
ence on  their  taxonomy  of  their  peculiar  habits  of  life  a 
list  of  those  bird  hosts  with  their  parasites,  the  examina- 
tion of  which  has  afforded  the  data  for  this  paper.  In 
preparing  the  list  I  have  eliminated  all  instances  of  un- 
doubted **  straggling." 

LIST  OF  HOSTS  WITH  PARASITES. 

Colymbus  nigricollis  californicus.  Syuthliborhaxnpus  antiquns. 

Docophorus  lari.  Docophorus  xnontereyi. 

kanseusis.  atricolor. 

Menopou  trideus  var.  insolens.  Menopon  looxnisii. 

Urinator  pacificus.  Brachyrhaxnpus  marmoratus. 

Docophoms  colymbinus.  Docophoms  montereyi. 

graviceps.  atricolor. 

Oncophorns  advena.  Uria  troile  californica. 

Menopou  tridens  var.  paoificum.  Docophoras  calvns. 

Urinator  lumme.  Rissa  tridactyla  pollicaris. 

Docophoms  colymbinus.  Docophorus  lari. 

lari.  Larus  glaucus. 

graviceps.  Docophorus  lari. 

Nirmus  farallonii.  Larus  glaucescens. 

Ceratorhina  mouocerata.  Docophorus  lari. 

Docophorus  acutipeclus.  Niimus  lineolatus. 

Ptychorhampus  alenticus.  Colpocephalum  funebre. 

Docophorus  montereyi.  Menopon  infrequens. 
Menopon  loomisii. 


S6 


CAOFORNIA    ACADEMY    OF    SCIBNCHS. 


Larag  occidentalis. 

Docopboma  lari, 

Kirmng  liii«ol>tns. 
pancUtQi. 
Lara  9  arg«iitatDs  smitluoDMiiDB. 

Docophonie  lari. 

XirmiiB  liDeolalns. 


LartiH 


vegie. 


Docophoms  1^. 

Kiimns  liuroUlQB. 
Lams  calUomicDs. 

Ninuaa  liDeolatDS. 
I^ras  ijeleTareD8M. 

Docopborus  lari. 

Ninons  liueoUtiia. 

pnnctatus. 

LaniD  bncb  jrhjnchas. 

Docophoms  lari. 

Ninuns  lioeolalns. 

Dovopboms  lari. 

Ninnus  liu«olatQs. 
XiBrus  heermaDDi. 

D»ciiph[>rus  lari. 

Ninuus  liaeolatna. 
leln. 
Sterna  maxima. 

Di>cuphi>ni8  DielanucephalaB. 

heb«s. 


Falmame  glAciAlis  ^n  pise  ha. 
DooopliomB  CMNndentalis. 
Lipenms  e«lef- 

EDTymstopiiB  tanrtis- 
AuciBlrona  gigms. 
Hrnopon  nanieroBitni- 
FDlmamit  gUcialis  rodgersii. 
Docophorae  occidental ia. 
LipeamB  celer. 

EnrymetopoB  t*arD8. 
ADcistrona  gigaa. 
MeoopoD  nnmeroBam. 
Paffloas  opi«tIiom«lm8. 
Lipeom*  di versus. 
limitAtns. 


Gi«b«Iia  mirkbilis. 
Pnffinnii  grisens. 

LipenmB  dixeTBDR. 
limitstna. 

Qiebelis  mirKbiliB. 
PhalacroconLi  dilophuaalbocilistas. 

Docuphoms  lari. 

Nirmaa  fsislloDii. 

Li p« urns  loioceras. 
Phalacrocorai  penicill>(aa. 

Ninnus  larallonii. 
PeleoDDS  MylhrorhTDohiia. 

l.ir^nruifortii-Qlntns.   • 
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Merganser  serrator. 

Docophoms  icterodes. 

Lipeams  temporalis, 
sqnalidns. 
Merganser  amerioanus. 

Lipeurns  sqaalidus. 

Trinoton  luridum. 
litnratum. 
Anas  boscas. 

Docophoms  icterodes. 

Trinoton  luridnm. 
litnratum. 
Anas  americana. 

Trinoton  luridum. 
Anas  carolinensis. 

Trinoton  luridum. 
Spatula  clypeata. 

Trinoton  luridum. 
Dafila  acuta.  ' 

DocophoruH  icterodes. 

Trinoton  luridum. 

litnratum  ( ? ) 
Aythya  americana. 

Docophoms  icterodes. 
Aythya  affinis. 

Docophoms  icterodes. 
Charitonetta  albeola. 

Lipeurns  sqnalidns. 


Oidemia  deglandi. 

Docophoms  icterodes. 
Oidemia  perspicillata. 

Docophoms  icterodes. 

Lipeurns  constrictus. 
Erismatura  rubida. 

Docophoms  icterodes. 
pertusus. 

Trinoton  luridum. 
Ardea  egretta. 

Golpocephalum  laticeps. 
Fulica  americana. 

Docophoms  pertusus. 

Lipeurns  picturatus. 
longipilub. 

Oncophoms  advena. 

Laemobothrium  atrum. 

Menopon  tridens  var.pacificum, 
Recurvirostra  americana. 

Nirmus  signatus. 
pileus. 

Golpocephalum  uniforme. 

Menopon  indistinctum. 
Gharadrius  squatarola. 

Docophoms  fuliginosus. 
Gharadrius  dominions. 

Kirmus  orarius. 

Golpocephalum  timidum. 


Position  among  Insects. 

What  the  position  of  the  Mallophaga  among  insects  is, 
is  still  a  moot  question,  as  indeed,  strictly  speaking,  is  the 
position  of  any  one  of  the  groups.  The  Mallophaga  by 
reason  of  their  habits  have  been  constantly  associated  in 
entomological  literature  with  the  Pediculidae.  It  is  hardly 
worth  while  here  to  trace  the  Mallophaga  in  their  tortuous 
path  through  the  various  schemes  of  insect  classification 
from  the  times  of  Redi  to  the  present  day.  It  has  not 
been  until  comparatively  recent  years  that  the  facts  of 
structure  and  life  history  upon  which  the  classification  of 
any  group  depends  were  known  in  the  case  of  the  Mallo- 
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ized,  of  a  racial  condition,  but  of  a  specialization,  albeit 
in  the  line  of  reduction  or  degradation.  With  the  simple 
general  structure  there  goes  a  highly  concentrated  ner- 
vous system,  greatly  modified  mouth  parts,  and  curiously 
specialized  antennae. 

The  thorough  study  of  the  life-history,  embryonic  and 
postembryonic,  is  needed  to  throw  more  light  on  the  po- 
sition of  the  Mallophaga.  Till  such  study  is  made,  the 
present  isolated  position  assigned  the  group,  based  on  the 
known  structure  of  the  adult  and  on  its  habits,  may  be 
accepted  as  representing  the  consensus  of  Authority. 

Classification. 

The  Mallophaga  were  divided  by  Nitzsch  into  two  fam- 
ilies, the  Philopteridae,  with  filiform  antennae  and  without 
maxillary  palpi,  and  the  Liotheidae,  with  capitate  4 -seg- 
mented antennae  and  maxillary  palpi.  The  family  Phil- 
opteridae  included  two  genera,  Trichodectcs^  with  3 -seg- 
mented antennae  and  i-clawed  tarsi,  and  Phtlopterus,  with 
5 -segmented  antennae  and  2 -clawed  tarsi.  The  latter 
genus  was  subdivided  into  the  five  subgenera,  Docofh- 
oruSj  Nirmus^  GoniocoteSy  Goniodes^  Lifeurus,  The 
family  Liotheidce  similarly  included  two  genera,  Gyroftis^ 
with  I -clawed  tarsi,  and  Liotheum^  with  2 -clawed  tarsi. 
The  latter  genus  was  subdivided  into  six  subgenera,  Eu- 
reuniy  Lientobothrium^  Physostomum ^  Trinoton,  Colpo- 
cephalum  and  Menofon.  The  two  i-clawed  genera  7Vi- 
chodectes  and  Gyropus  were  found  by  Nitzsch  exclusively 
upon  mammals;  all  the  other  genera  exclusively  upon 
birds. 

In  essential  identity  the  classification  of  to-day  is  that 
of  Nitzsch;  it  differs  in  discarding  the  generic  groups 
PhilopiertiS  and  Lioiheum^  and  in  considering  the  Nitz- 
schian  subgenera  as  genera,  and  in  the  addition  of  sev- 
eral new  genera. 
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That  change  by  which  the  one-time  subgenera  of  PhtU 
ofterus  are  now  put  on  equality  with  the  genus  TricKa- 
dectes,  and  similarly  the  subgenera  of  Liotheum  on  equal- 
ity with  Gyrofus,  seems  to  me  ill-advised.  The  two 
genera  found  on  mammals  differ  so  radically  and  in  so 
many  ways  from  their  related  genera  in  each  family  that 
I  believe  their  striking  host  and  structural  differences 
should  be  emphasized  in  the  classi6cation.  I  propose, 
therefore,  in  the  light  of  the  present  position  of  the  Mal- 
lophaga  as  an  independent  order  of  insects,  to  rank  the 
Nitzschiart  families  as  suborders,  and  the  Nttzschian  gen- 
era as  families,  and  the  Nitzschian  subgenera,  the  genera 
of  present  day  writers,  as  genera.  This  will  leave  un- 
changed the  present  generic  names  and  ranking,  but  will 
restore  the  expression,  first  indicated  by  Nitzsch  in  his' 
generic  rankings,  of  differences  between  the  mammalian 
parasites  and  the  avian  parasites.  This  re-ranking,  which 
is  practically  a  return  to  classification  of  Nitzsch,  finds 
expression  in  the  keys  and  synopses  which  I  have  ar- 
rutigtid  to  receive  all  of  the  genera  so  far  recognized. 

Although  the  Mallophaga  include  already  nearly  looo 
dcHcribetl  species  there  are  but  few  genera  and  these 
gt^nera    are    ditltcult    to    separate.     In  other  words,   the 

grad- 
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not  definitely  answered  by  the  key.  In  introducing  into 
the  key  the  genera  which  have  been  described  since  the 
making  of  the  key  used  in  the  European  monographs,  I 
find  naturally  increasing  difficulties;  so  I  have  accompa- 
nied the  key  with  a  synopsis  of  all  of  the  described  gen- 
era, calling  attention  to  the  characters  which  go  to  give 
any  genus  its  peculiarly  characteristic  appearance.  With 
the  key  and  the  diagnosis  I  hope  that  any  genus  can  be 
satisfactorily  determined.  For  definitions  of  the  terms 
used  in  referring  to  various  structures  of  the  Mallophaga, 
see  the  Terminology,  following  the  synopsis. 

KEY  TO  THE  SUBORDERS. 

A.     With  filiform  3-  or  d-segmented  antenuaB,  and  uo  labial  palpi. 

Suborder  Ischnocera. 
A  A.     With  clavate  or  capitate  4-8eginented  antennfe,  and  4-segmeuted 
labial  palpi.  Suborder  Amblycbra. 

KEY  TO  THE  GENERA  OF  THE  SUBORDER  ISCHNOCERA. 

A.     With  3-segmeuted  antennae;    tarsi  with  1  claw;    infesting  mammals 

(family  Trichodectidas).  Trichodectes  N. 

AA.     With   5-segmented   antennsB;    tarsi   with  2   claws;    infesting  birds 
(family  PhilopteridsB). 
B.     AutennsB  similar  in  both  sexes. 

C.     Front  deeply  angularly  notched.  Akidoproctus  P. 

CC.     Front  convex,  truncate,  or  rarely  with  a  curving  emargina- 
.    tion,  but  never  angularly  notched. 

D.     Species  broad  and  short,  with  large  movable  trabeculae  (at 
the  anterior  angle  of  antennary  fossa). 
E.     Forehead  with  a  broad  transverse  membranous  flap 
projecting  beyond  lateral  margins  of  the  head  in  the 
male,  barely  projecting  in  female. 

GiEBBLiA  Kellogg. 
EE.     Without  such  membranous  flap. 

DOCOPHORUS   N. 

DD.  Species  elongate,  narrow;  with  very  small  or  no 
trabeculaB.  ^      Nirmus  N. 

BB.     Antennas  differing  in  the  two  sexes. 

C.     Species  wide,  with  body  elongate-ovate  to  sub-orbicular. 

D.  Temporal  margins  rounded;  last  segment  of  abdomen 
roundly  emarginated;  antennsB  of  male  without  append- 
age, third  segment  very  long.        Eurymetopus  Tasch. 


■   — .   II    ir  n  s* 
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CO.     Sides  of  the  head  siuuous;  forehead  without  labral  lobes. 
D.     Body  very  broad;  metnthorax  shorter  thau  pro  thorax. 

EuREUfif  N. 
DD.     Body  elongate;  prothorax  shorter  than  metathorax. 
£.     Ocular    emargination    filled   by   a   strong   swelling; 
sternal  markings  forming  a  quadrilateral  without 
median  blotches.  Nitzschia  Denny. 

EE.  Ocular  emargination  without  swelling,  hardly  ap- 
parent or  entirely  lacking;  median  blotches  on 
sternum. 

F.  Very  large;  with  two  2-pointed  appendages  on 
ventral  aspect  of  hind-head;  anterior  coxaB  with 
very  long  lobe-like  appendages. 

ANCISTRO^'A  Westwood. 
FF.     Small  or  medium;  without  bi-partite  a)»pend- 
ages  of  hind-head.  MKNOPoy  N. 

Synopsis    of    Mallophaga. 

Suborder  ISCHNOCERA. 

With  the  antennae  filiform,  3- to  5-segmented,  sometimes 
differing  in  the  sexes;   no  labial  palpi. 

Family   Trichodectid^. 

Characters  of  the  single  genus. 

Genus  Trickodectes,  Infesting  mammals;  tarsi  with 
one  claw;  antennae  3-segmented,  in  some  species  differ- 
ing in  the  sexes;  legs  thickly  beset  with  hairs;  female 
with  a  pair  of  bent  appendages  on  the  sides  or  ventral 
surface  of  the  eighth  abdominal  segment. 

Family   Philopterid^. 

Infesting  birds;  tarsi  with  two  claws;  antennae  S-seg- 
mented,  not  lying  in  an  excavation  on  the  under  side  of 
the  head,  but  always  projecting  far  beyond  the  sides  of 
the  head. 

Genus  Docophorus  Nitzsch.  (Plates  iii  andiv.)  Body 
short  and  broad,  head  usually  as  wide  across  the  tem- 
ples as  long,  front  broadly  truncate  or  convex  or  slightly 
concave,   rarely  with    a  curving  emargination;    clypeus 
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with  distinct  suture,  often  with  a  broad  uncolored  anterior 
and  lateral  margin;  signature  usually  shield-shaped,  with 
acuminate  posterior  angle;  prominent  movable  trabecule 
reaching  to  or  beyond  end  of  the  first  antennal  segment; 
antennae  similar  in  the  sexes,  with  thick  first  segment, 
segment  2  the  largest,  and  segments  3-5  subequal.  Thorax 
with  meso-  and  meta-segments  completely  coalesced ;  legs 
rather  flattened,  insertions  approached;  front  legs  small- 
est and  usually  concealed  beneath  the  head.  Abdomen 
usually  oval,  of  nine  segments  of  about  equal  length;  last 
segment  of  male  rounded,  of  female  small  and  emargin- 
ated.  Color  and  markings  whitish  on  huffy  ground, 
markings  clear  light  brown  to  opaque  dark  brown,  and 
even  to  black;  head  with  antennal  occipital  bands;  thorax 
with  lateral  borders;  abdomen  with  lateral  bands,  dark- 
est, and  lateral  transverse  blotches,  longest  in  male  where 
they  nearly  meet  on  the  median  line.  This  genus  has 
been  found  on  birds  of  all  the  larger  groups  except  the 
Gallin^e. 

Genus  Giebelia  Kellogg.  (Plate  xi.)  General  char- 
acters of  Docopkorus;  forehead  (labrum?)  with  a  broad 
transparent  membranous  flap  extending  across  the  ventral 
surface  of  head  and  projecting  conspicuously  beyond  lat- 
j  of  head  in   the    male   and  btit   : 
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Genus  Akidofroctus  Piaget.  Body  slender,  elongate, 
Nirmoid  in  general  shape;  front  of  clypeus  with  a  deep 
median  rectangular  notch,  clypeal  suture  not  distinct; 
antennae  similar  in  the  sexes,  situated  distinctly  before  the 
middle  of  the  head,  short;  prothorax  rectangular,  meso- 
and  metathorax  fused,  widest  (except  in  one  species)  in 
front;  abdomen  with  broad  sutures  and  a  longitudinal 
median  uncolored  line ;  slightly  mesad  of  the  lateral  band 
there  runs  parallel  with  it  on  each  side  a  second  narrow 
transparent  lateral  band;  the  two  last  segments  in  both 
sexes  abruptly  narrower  than  the  seventh  and  conical. 
But  four  species  belonging  to  this  genus  have  been  de- 
scribed. 

Genus  Eurymetofus  Taschenberg.  (Plate  xi.)  Body 
broad,  Docophorus-WV.ii ;  antennae  differing  in  the  sexes; 
clypeus  broad,  truncate;  anterior  angles  of  antennary 
fossae  produced  and  pointed;  metathorax  short,  broad, 
without  indication  of  constriction  between  meso-  and 
meta-segments ;  coxae  not  projecting  beyond  lateral  mar- 
gins of  thorax;  posterior  segment  of  abdomen  broadly 
round  with  slight  rounding  emargination,  deeper  in  fe- 
male than  in  male.  But  three  species  of  this  genus  are 
yet  known,  of  which  one  is  so  aberrant  that  it  should 
probably  be  made  the  type  of  a  new  genus. 

Genus  Gomodes^\tzsc\i,  Body  large  and  broad ;  head 
usually  with  temporal  margin  and  outer  occipital  margin 
angulated;  head  often  varying  in  form  in  the  sexes; 
antennae  differing  in  the  sexes,  third  segment  of  male 
always  with  appendage,  first  segment  enlarged  and  some- 
times with  appendage;  prothorax  usually  trapeziform, 
metathorax  much  larger,  rounded  laterally;  abdomen 
usually  broadly  oval,  lateral  band  broad.  Color  usually 
whitish  or  pale  yellowish,  the  blotches  tawny,  the  bands 
dark  brown  to  black.     Found  only  on  Gallinaceous  birds. 

Pboc.  Cal.  Aoad.  Sci.,  3d  Bkr.,  Vol.  VI    .  (  S  )  March  11,  1896. 
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Taschenberg    has    given    sub-generic    names    to    certain 
pretty  distinctly  separable  groups  of  species.      These  sub- 
genera may  be  distinguished  by  the  following  table: 
A.     With  rounded  taraporal  auil  uceipital  corners.      No  appenda^  on  tfcini 

aegmeul  of  mnle,  or  u  very  small  one.  Stronfffyo«tta. 

AA.     With  QiiguUteil  tampordl  nnd  ouoipilnl  comera. 

B.      AiitBUua  of  mule  with  aeKUienta  4  ami  5  very  ubort,  tbird  segoMia 

with  Rppendage.     Temponil  augle«  weak.  Colo<^rat. 

BB.     Segmeutfl  4  and  5  of  male  aiilenna  of  ordiuary  aize..      Tnnpanl 
angles  distinot. 
C.     Segmeut  3  of  mnie  nuteoua  with  appendage;  segment  1  lo»g 

nnd  thick  and  aometimea  wilhappeudago.        Ootiiodea  t.  rtr. 
CC.    Segment  3  of  male  auleuna  witLont  appendage  (dist:il  aoflt 
slightly  produced))   aegmeut  1  withaat  appeudnge. 

tlhopaloctrat. 

Genus  Goniocotes  Burmeister.  General  characters  thos« 
of  Gom'odes,  but  usually  smaller  species,  and  with  an- 
tenna; of  male  never  appendaged;  the  antennse  differ  but 
little  in  the  sexes,  the  male  sometimes  having  the  first  and 
second  segments  larger  than  in  the  female.  The  species 
of  this  genus  are  found  on  gallinaceous  and  columbine 
birds. 

Genus  Oniithobtus  Denny.  Body  elongate,  narrow; 
head  broad,  rather  quadrangular;  clypeus  with  a  frontal 
emargination  expanded  within  so  that  the  bounding  sides 
are  pincer-like  in  shape,  the  points  almost  meetin 
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sides  subparallel;  head  about  as  long  as  wide,  with  swell- 
ing rounded  temples:  clypeus  including  most  of  the  fore- 
head; without  antennal  bands,  and  with  a  deep  angular 
frontal  emargination  or  notch  (much  as  in  Akidoproctus); 
antenna?  situated  in  front  of  middle  of  head  and  differing 
in  the  sexes;  the  antenna  of  male  long,  first  segment 
thickened  and  as  large  as  all  the  others  together  and  with 
a  pointed  projecting  process;  antenna  of  female  short, 
first  two  segments  of  equal  length;  legs  very  long,  abdo- 
men of  both  sexes  with  posterior  segment  2 -pointed  be- 
hind. But  one  species  has  been  described,  taken  from 
Palatnedea. 

Genus  Lipeurus  Nitzsch.  (Plates  vii,  viii,  ix  and  x.) 
Body  long,  slender;  head  usually  narrow,  elongate,  with 
rounded  temporal  margins;  clypeus  usually  with  distinct 
signature,  and  with  distinct  or  indistinct  suture;  antennae 
differing  in  the  sexes,  the  male  antenna  with  first  segment 
long  and  thick,  rarely  with  appendage;  third  segment  has 
an  appendage,  which  is  sometimes  small  and  inconspicu- 
ous; the  female  antenna  is  simply  filiform  with  first  seg- 
ment the  thickest  and  second  segment  the  longest;  meta- 
thorax  usually  at  least  twice  as  long  as  the  prothorax, 
often  showing  a  lateral  constriction  indicating  the  line  of 
fusion  of  meso-  and  meta-segments;  the  legs  arise  far 
apart,  the  proximitj'  of  the  coxal  cavities  of  the  second 
and  third  pairs  of  legs  to  the  thoracic  margins  being  one 
of  the  diagnostic  characters  of  the  genus;  the  coxk  are 
long  and  project  conspicuously  beyond  the  lateral  margins 
of  the  thorax;  abdomen  elongate  and  narrow,  with  seg- 
ments 8  and  g  fused.  Body  color,  white  to  brown,  with 
conspicuous  markings  of  pale  brown  to  black.  There 
are  many  described  species  and  they  have  been  found  on 
all  kinds  of  birds,  being  especially  common  on  swimmers 
and  rare  on  passerine  birds. 
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Genus  Oncofhorus  Rudow.  (Plate  xi.)  (Tct  r-eae-ji 
name  Oncofhorus  was  proposed  by  Rudow  for  a  f7>f3« 
which  has  since  been  transferred  to  another  ^eniif .  £»->. 
mctopiii,  but  Piaget,  retaining  the  generic  dasx-.  i^ 
grouped  tinder  it  a  number  of  species  presennng  ri* 
characters  following.  This  genus  "  sert  de  tramis:-.:i 
naturcUc  entrc  Ics  genres  Docopkorus  et  A'irtmms  dxxt 
fart  ct  hs,  genres  Goniodes  et  Lipeurus  d'autrr  farz." 
Usually  small,  3  mm.  being  a  maximum  length  amon^  djc 
known  species;  varying  from  broad  to  slender:  beii 
conicsil,  clypeus  with  or  without  distinct  suture,  with  <c 
without  signature :  antenna?  differing  in  the  sexes.  1st 
male  iintenna  longest,  and  the  first  three  segments  whi 
or  without  appendages;  prothorax  but  little  shorter  than 
the  mt^liilhoriix:  legs  short  like  those  of  W/riwws.-  color 
giMifrally  dark  brOwn.  Hut  few  species  (eleven)  so  tar 
dfscrihfd. 

Suborder  AMBLYCERA. 

With  iho  antennit*  clavate  or  capitate,  4-8egmented,  and 
vvilli  lililorm  .(-seginoiited  labial  palpi. 
I'"amily  (ivROi'in*. 
thmiUiiTM  ot  ningU-  genus. 

i-h,       hitValii 
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with  distinct  ocular  emargination;  eye  located  in  the  pos- 
terior portion  of  the  emargination,  simple  or  semi-divided 
by  an  emargination ;  temples  usually  swollen  or  **  winged  " 
with  rounded  or  nearly  straight  lateral  margin ;  just  be- 
hind the  eye  and  along  the  anterior  margin  of  the  temple 
a  series  of  fine  short  hairs,  the  ''ocular  fringe";  the  4- 
segmented  labial  palpi  extending  beyond  the  lateral  mar- 
gins of  the  head ;  the  4-segmented  antennae  with  first  seg- 
ment short,  cylindrical,  second,  conical,  truncated,  third 
goblet -shaped,  fourth  cylindrical  or  ovoid  usually  ob- 
liquely truncated;  prothorax  usually  longer  than  metatho- 
rax,  with  produced  lateral  angles  and  bearing  a  pale  or 
uncolored  transverse  line  which  does  not  extend  into  the 
lateral  angular  regions ;  mesothorax  indicated  by  a  slight 
constriction  ^nd  sometimes  by  an  uncolored  transverse 
line  across  the  metathoracic  segment;  first  segment  of 
tarsus  short,  with  a  small  flat  lobe  or  plate,  second  very 
long  and  slender;  abdomen  with  nine  segments,  the  pos- 
terior one  differing  in  the  sexes,  with  distinct  dorsal  and 
ventral  posterior  borders.  Color  whitish  or  yellowish 
with  pale  to  dark  brown  markings.  The  genus  contains 
many  species,  found  on  all  birds  except  ostriches. 

Genus  Boo-pia  Piaget.  The  single  species  upon  which 
this  genus  is  established  by  Piaget  was  found  by  him  in 
company  with  individuals  of  Colpocephalum  truncatum  on 
Phascolomys  fossor,  a  wombat!  Can  these  true  Liotheid 
forms  have  been  stragglers  from  some  bird  host  to  this 
mammalian  host?  The  characters  of  the  genus,  as  shown 
by  the  one  species,  are:  Body  about  2  mm.  long;  head 
rounded  in  front,  ocular  emargination  wide  but  shallow, 
situated  more  anteriorly  than  in  other  Liotheidae;  eye 
hemispherical,  very  large,  located  in  the  anterior  portion 
of  the  ocular  emargination ;  temples  angularly  produced ; 
the  palpi  passing  the  margins  of  the  head  by  three  seg- 
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nii;ntfi;  the  antennae  with  aecood  segmeat  sobsphencal. 
third  pedunculated,  fourth  the  [ari^est:  thorax  tnnch  as  in 
CUil porr-phalum ;  legs.  long  and  hairv:  abdocnea  of  eighi 
(?)  Hv^ments.  The  middle  of  the  head  and  borders  of 
tilt;  abdomen  yellowish;  the  reat  ot  the  head,  thorax  and 
abdf>minal  blotches  tawnv. 

Genufi  Trinolfrn  Nitzsch-  (  ETate  xin.)  Body  lai^e. 
from  2  to  6  mm.  long;  head,  triangnlar.  with  rouading 
anglefi,  with  projecting  rounded  temples,  and  conves  ar- 
cuated occipital  margin;  antennae,  short  and  concealed, 
palpi  projecting  beyond  lateral  margins  ot'  forehead;  eye 
prominent  and  cmarginated,  appearing  doable;  the  whole 
thorax  ver\'  long,  in  one  species  larger  than  the  at^domen; 
mesothorax  separated  iron)  metathorax  bj  distinct  suture 
(the  diagnostic  character  of  the  genus ) :  legs  long^,  strong 
and  haired ;  first  segment  of  tarsus  short,  with  two  nar- 
row and  acute  lobes,  second  long  with  two  small  lobes 
near  the  extremity;  abdomen  elongate  o\'3l,  nine  seg- 
ments, the  posterior  segment  being  rounded  behind  in  the 
female  and  trilobed  in  the  male..  Color  whitish,  with 
brown  or  reddish  brown  blotches  and  black  bands. 

Genus  Ltemobothrium  Nitzsch.  (Plate  xiv.)  Large 
species,  from  5  to  lO  mra.  long;  body  elongate,  rather 
slciHii--n  lu-ad  usually  lontjcr  than  wide,  truncate  or  emar- 
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from    tawny  to   blackish   brown    on    a  whitish    ground. 
Found  on  birds  of  prey,  and  certain  water  birds. 

Genus  Physosiomum  Nitzsch.  Species  large,  from  1%, 
to  5  mm.  long;  body  elongate;  head  broadly  conical, 
straight  or  a  little  concave  on  the  lateral  margins,  without 
ocular  emarginations ;  broad  and  usually  truncate  or  flatly 
convex  in  front;  temporal  corners  angulated;  the  under 
side  of  the  forehead  with  two  small  motile  muscular  lobes 
projecting  slightly  beyond  the  lateral  margins,  character- 
istic marks  of  the  genus;  palpi  prominent;  antennae  very 
short,  always  concealed  in  their  furrows ;  thorax  longer 
than  the  long  head;  meso-  and  metathorax  completely 
fused,  the  posterior  width  of  the  metathorax  same  as  an- 
terior width  of  first  segment  of  abdomen;  legs  robust, 
little  colored  and  with  few  hairs;  first  segment  of  tarsus 
with  a  small  double  lobe ;  second  segment  rather  short. 
Abdomen  elongate  elliptical,  ninth  segment  broad  and 
rounded.  Color  clear  pale  brown  to  yellowish,  abdomen 
with  lateral  bands.  The  species  are  few  and  have  been 
found  as  yet  exclusively  on  passerine  birds. 

Genus  Eureum  Nitzsch.  Body  large,  head  and  abdo- 
men very  wide,  and  metathorax  very  short;  head  without 
ocular  emargination  and  with  temples  very  much  enlarged 
and  rounded;  antennae  concealed  in  their  cavities;  the 
palpi  never  projecting  beyond  lateral  margins  of  the  head; 
thorax  about  same  length  as  the  head;  prothorax  con- 
cave before  and  behind;  the  shorter  metathorax  of  the 
same  form  as  first  segment  of  abdomen;  legs  long,  sec- 
ond segment  of  tarsus  very  long;  abdomen  with  acute 
posterior  angles  of  segments,  and  hairy.  But  two  species 
are  known,  one  found  on  a  swallow  and  the  ofher  on  the 
chimney  swift. 

Genus  Nitzschia  Denny.  Body  of  medium  size,  about 
2  mm.  long;   head  with  small  ocular  emargination,  and  a 
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short,  first  two  segments  truncated,  conical,  the  second 
rarely  with  a  short  appendage,  the  third  usually  pedicel- 
lated  and  goblet-shaped,  receiving  the  spherical  or  ovoid 
or  cylindrical  fourth  into  this  open  mouth ;  the  fourth  is 
always  the  largest  of  the  four  segments;  mesothorax 
fused  with  metathorax ;  legs  long,  first  segment  of  tarsus 
very  short  with  a  lobe  of  variable  form,  second  long  with 
a  small  chitin  plate  often  swollen  at  its  extremity;  abdo- 
men differs  in  the  sexes,  both  as  to  general  form  and 
specially  as  to  the  last  (ninth)  segment;  posterior  border 
of  ninth  segment  of  female  fringed  with  fine  hairs  which 
are  not  present  in  male.  Color  whitish  or  yellowish  with 
darker  markings.  This  is  a  very  large  genus,  infesting 
all  kinds  of  birds. 

Terminology. 

By  means  of  the  following  definitions  and  accompany- 
ing figures  the  student  will  be  enabled  to  understand,  it 
is  hoped,  the  special  descriptive  and  structural  terms  used 
in  the  synopses,  keys  and  descriptions  of  Mallophaga. 
Most  of  these  terms  are  the  English  equivalents,  as  nearly 
as  possible,  of  the  terms  used  in  the  French  and  German 
monographs.     A  few  of  them  are  here  first  used. 
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Genital  3uncB.  Abdominal  markiiigii  on  the  nuder  Hide  of  the  last 
Hegments  of  tbe  female;  sometimes  single  and  Aedian,  sometiineB  paired 
aad  lateral. 

GsniTALiA  (gen.,  lig.  1).  The  colored  cbiliaized  parts  of  the  geuitalin, 
oflea  sboiruig  throagh  tbe  surface  of  tbe  body. 

HtND-BEAD.     That  pnrt  of  tbe  head  bebiud  tbe  luandibleti  and  anteanm. 

Inheb-coical  Line  (i,  f.  L,  fig.  4).  A  sternal  mnrkiug  oonsistiug  of  a 
oolored  lioe  or  unmiw  band  niDniug  tra.n8verBe1y  between  two   QOXie  of 
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:.  1).     The  dnrlt  ni  transpareut  lateral  margins 

Labiai.  Palpi  [Ih.  p.,  flg.  3). 
The  4-tiegiueated  labial  palpi, 
present  only  nmong  the  Liotbei- 
dic;  iiaiially  projeoting  laterally 
beyond  the  lateral  margins  of  the 
r.irebead. 

Metatbobax   (m.  th..    fig.   1). 
.^tt  (he  meHo-  and  motu thorax  are 
in  mofit  genera  of  the  order  fused 
iuto  a  siiigle  segment;  the  term 
metalhorai  UBed  when  no  men- 
tion IB  made  of  the  meso-tboml 
is  intended  to  apply  lo  this  oom- 
ponnd  aegment. 
e  lo  dark-colored  chitinona  bands 
extending  from  the  occipital  margin  forward  to  (he  mandibular  rami. 
OwiPiTAL  Maroir.    The  poHterior  margin  of  the  head. 
Ocular  Bamds.     Bands  extending  from  the  eyes  to  tbe  anterior  eitrem- 
itieK  of  the  occipital  bands. 
OoDLAR  Blotch.     A  colored  blotoh  oontiguous  to  the  inner  margin  of 

Ouin.AR  Eharoination.     An  emargination  of  tbe  lateral  margin  of  tbe 
head,  the  eye  lying  in  the  emargination  though  near  tbe  posterior  end  of 
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Occipital  Basds  (are.  6.,  Bg.  1).     Pi 
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Ocular  Fleck.     A  small  intensely  black  spot  of  pigment  in  (he  eye. 

Oral  Fossa  (d./.,  fig.  3),     A  furrow  lying  in  front  of  tbe  mandibles. 

OccTLAB  Fbingk.  A  series  of  doaely  set  small  hairs  on  the  posterior 
half  of  the  inner  margin  of  (he  ocular  emargination  and  extending  Co  and 
ioraolimes  on  the  temporiil  mnrgiLi;  eHpecially  characteristic  of  Metiopon 
ind  Colpoeephatum . 
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lection  of  any  set  of  spticimens  in  order  that  he  may 
weigh  fairly  the  probable  accuracy  of  the  host  determina- 
tions and  the  value  of  any  statements  as  to  relative  abund- 
ance of  the  individuals  of  a  species,  or  of  the  constant 
or  casual  occurrence  of  any  parasite  Species  on  the  in- 
dividuals of  its  host  species. 

A  large  number  of  the  specimens  upon  which  the  mono- 
graphs of  the  order  are  based  were  collected  from  the 
dried  skins  of  birds  in  various  museums.  Piaget  has 
found  the  museum  of  Leyden  a  fertile  field  for  collecting. 
But  it  is  evident  that  collecting  under  such  circumstances 
makes  uncertain  any  generalization  regarding  the  abund- 
ance of  individuals  on  the  host,  and  the  constancy  of  oc- 
currence of  any  certain  parasite  species  on  any  certain 
bird  species.  There  is  also  much  likelihood  of  "strag- 
gling "  and  little  opportunity  to  prove  or  disprove  it.  On 
the  other  hand,  in  collecting  from  the  newly-killed  birds 
one  can  practically  determine  the  total  parasitic  fauna  of 
any  bird  specimen;  and,  where  a  large  series  of  speci- 
mens of  one  bird  species  is  obtained,  definite  conclusions 
as  to  the  constant  or  casual  occurrence  of  a  parasite  species 
upon  its  host  can  be  attained.  The  collection  of  imma- 
ture specimens  is  practically  restricted  to  collectors  from 
newly-killed  specimens  because  the  tender,  unchitinized 
body  of  the  young  insect  shrivels  soon  after  death;  thus 
the  immature  insects  are  rarely  found  on  dried  skins. 
This  may  account  for  the  absence  of  references  in  the 
European  monographs  to  the  immature  stages  of  any  of 
the  described  species. 

Methods  of  Collecting  and   PRESERviNii. 

The  methods  of  collecting   are  simple.     The  parasites 

do  not  leave  the  body  quickly  after  the  death  of  the  host, 

so  if  there  is  no  opportunity  to  take  them   from  the  host 

in  the  field  immediately  after  shooting,  they  may  be  col- 
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in  any  one  vial  may  be  assorted  into  species  putting  each 
species  in  a  vial  by  itself  and  giving  this  vial  the  same 
accessions  number  as  the  original  vial  and  in  addition  a  sub- 
number  or  letter.  In  my  catalogue  of  accessions  there  are 
entered  under  each  accessions  number  the  sub-numbers 
or  letters  with  specific  name  of  the  parasites  when  deter- 
mined. By  this  plan,  any  specimen  of  parasite  can  be 
traced  at  any  time  to  the  individual  bird  from  which  it 
came,  and  statistics  of  abundance  on  the  host,  of  number 
of  individuals  of  a  single  species,  or  of  the  constant  or 
casual  occurrence  of  a  parasite  species  on  a  host  species 
can  be  compiled.  Also,  the  parasitic  faunae  of  different 
specimens  of  the  same  bird-species  from  different  local- 
ities can  be  critically  compared. 

The  alcohol  mocUfies  the  specimens  but  little;  their 
hard  chitin  covering  prevents  appreciable  shrinking,  and 
the  colors  are  due  chiefly  to  the  excess  or  scantiness  of 
chitinization  in  different  parts  of  the  body,  a  coloration 
not  much  affected  by  alcohol.  Specimens  intended  for 
dissection  can  be  well  preserved  in  soft  condition  in  a  five 
per  cent,  solution  of  chloral  hydrate. 

Descriptions  of  New  Species. 

Docophorus  calvus  n.  sp.     (Plate  iii,  fig.  i.) 

A  single  female,  taken  on  a  California  Murre,  Uria 
troile  californica  (Bay  of  Monterey,  California). 

Description  of  female.  Body,  length  1.7  mm.,  width 
.8  mm.;  short,  broad,  small,  with  golden  brown  mark- 
ings, darker  on  margins,  almost  without  hairs. 

Head,  length  .53  mm.,  width  .56  mm.,  thus  being  slightly 
wider  than  long;  conical,  with  uncolored  frontal  part  of 
clypeus  slightly  expanded  and  feebly  emarginate ;  suture 
distinct ;  lateral  margin  of  head  in  front  of  suture  slightly 
concave;  temporal  margins  convex  with  two  hairs,  and 
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drius  very  closely  resembles  the  common  melanocephalus 
of  the  Terns. 

Description  of  the  male.  Body,  length  1.62  mm., 
width  .65  mm. ;  head  and  thorax  smoky  golden  brown, 
abdomen  dark  brown  with  black  markings. 

Head,  length  .60  mm.,  width  .53  mm.;  front  convex 
with  a  narrow  uncolored  border,  and  a  short  hair  in  each 
anterior  angle;  one  short,  marginal  hair  in  front  of  the 
distinct  suture,  and  two  behind  it;  trabeculae  medium ;  eye 
inconspicuous,  with  a  short  hair ;  temporal  margins  with 
two  hairs;  occipital  margin  straight,  bare;  signature 
shield-shaped,  pale,  with  acuminate  posterior  point  darker 
colored;  quadrangular  space  in  anterior  part  of  signa- 
ture slightly  darker  colored  than  rest  of  signature ;  angu- 
lated  antennal  bands,  their  continuations  in  front  of  the 
suture  as  narrow  marginal  borders,  the  diverging  occipital 
bands  and  the  marginal  temporal  borders  dark  brown;  also 
a  narrow  occipital  border  not  extending  to  the  sides  of 
the  head  and  interrupted  medially. 

Prothorax,  short,  with  slightly  diverging  sides  and  flatly 
convex  posterior  margin;  posterior  angles  with  a  single 
hair;  color  smoky  golden  brown,  with  a  dark  brown 
lateral  border,  extending  around  the  posterior  angles, 
and  a  little  way  along  the  posterior  margin.  Metathorax 
short,  broad,  with  widely  diverging  short  sides,  and 
broadly  parabolic  posterior  margin  thickly  set  with  a  se- 
ries of  pustulated  hairs.  Sternal  markings  consisting  of 
dark  brown  intercoxal  lines,  a  pale  median  prothoracic 
blotch,  and  a  small,  pale,  triangular  metathoracic  blotch. 
Legs,  fuliginous  with  narrow  dark  brown  to  black  mark- 
ings. 

Abdomen,  broadly  ovate,  turbinated;  segment  2  with 
specially  prominent,  acute,  projecting,  posterior  angles; 
segments  4-8  with  one  to  two   hairs  in  posterior  angles; 
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Description  of  male.     Body,  length  2.  mm.,  width  .y^l 
mm. ;   pale  golden  brown,  with  characterislic  angulated,  ' 
black,   lateral  abdominal   markings;    abdomen  Nirmoid, 
head  large  and  just  as  broad  as  long.  • 

Head,  length  .62  mm.,  width  .61  mm. ;  broadly  conical;  1 
clypeus  with  uncolored,  truncated,  frontal  margin,  an<].l 
rounded  angles;   a  very  fine  short  pair  at  middle  of  eachl 
rounded  anterior  angle,  and  one  at  the  suture:    temporal 
margins  with  one  short  prickle  and  three  long  hairs;   eye 
with  a  short  hair;  trabecula;  broad,  acute-angled:  antennse 
short,  thick:   signature  pale  smoky  brown,  broadly  hex- J 
agonal;  posterior  margin  slightly  rounding;  on  each  sideJ 
of  the  signature  a  similarly  colored  elongated  triangukri 
blotch  apex  anteriorly;  ground  color  of  head  pale  golden! 
brown   with   darker    mandibles,  broad  curving  antennall 
bands,  narrow  temporal  margin,  and  occipital  bands  con-J 
vex  outwardly;   occipital  margin  straight. 

Prothorax,  short,  broad,  a  single  short  hair  in  posterior^ 
angle,  and  anterior   margin  deeply  emarginated  and  pro- 1 
jecting  under  the  head;   broad  lateral   margins  and  for-l 
ward  projecting   anterior  processes  dark  brown,     Meta-  1 
thorax,  short,  broad,  with  rounding  lateral  margins;  with 
a  short  prickle  at  rounding  anterior  angle,  a  short  prickle 
and  long  hair  in  middle  of  side,  and  one  long  and  two 
short  hairs  at  rounding  posterior  angle;   posterior  margind 
slightly  convex  on  abdomen. 

Abdomen,  long,  ovate,  with  obtuse  posterior  angles  of  1 
segments  projecting  along  lateral  margin,  the  angles  of  1 
segments  1-6  bearing  a  single  hair,  7-8  with  two  hairs 
first  segment  with  brown  triangular  blotch  in  anterior  J 
angles,  segments  2-7  with  brown  transverse  blotches  cov-| 
ering  almost  entire  segment;  along  lateral  margins  on  J 
each  segment  a  sharp  blackish  angulated  line  extending! 
forward   into   preceding  segment;   inside  of  this  broken! 
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marginal  line  the  stigmatal  series,  and  still  inside  a  faint 
continuous  uncolored  line;  transverse  blotch  on  segment 
8  curving,  and  the  lateral  line  narrow  and  sinuous;  seg- 
ment 9  but  weakly  colored;  the  genitalia  extending  for- 
ward into  the  eighth  segment,  and  with  distinct  small 
claws  at  posterior  end. 

The  female  specimens  were  so  distorted  in  preparation 
as  to  preclude  any  careful  description.  The  ninth  seg- 
ment is  small  but  distinct,  feebly  and  broadly  emarginated, 
and  has  two  lateral  triangular  pale  brown  blotches.  The 
general  abdominal  markings  similar  to  male,  the  charac- 
teristic angulated  black  lateral  lines  being  present. 

Docophorus  acutipectus  n.  sp.     (Plate  iii,  fig.  4.) 

A  single  female  taken  on  the  Rhinoceros  Auklet,  Ccr- 
atorhina  nionocerata  (Bay  of  Monterey,  Cal.)  This  spe- 
cies resembles  D.  celcduxus  Nitzsch,  taken  on  A/ca  torda, 
Uria  troiie  and  Fralercida  arctica,  but  differs  in  the 
absence  of  sternal  markings,  the  almost  failing  emargioa- 
tion  of  the  clypeus,  the  character  of  the  genital  blotch  of 
the  female,  and  in  the  larger  size. 

Description  of  female.  Body,  length  1.94  mm.,  width 
.7  mm, ;  golden  brown  with  darker  markings,  middle 
space  in  abdomen  whitish. 

Head  length  .56  mm.,  width  .56  mm. ;  general  markings 
and  shape  of  celedo.xits;  front  of  clypeus  with  very  faint 
emargination,  one  short  marginal  hair  and  another  just  in 
front  of  suture;  trabeculie  large,  obtuse,  reaching  to 
middle  of  second  segment  of  antenna;  antennee  with 
short  thick  first  segment,  second  segment  longest,  bear- 
ing a  short  dorsal  hair,  third  and  fourth  short,  equal,  fifth 
longer;  temporal  margin  with  two  hairs,  eye  with  a  short 
hair,  occipital  border  straight;  signature  pale  smoky 
brown,  long,  with  posterior  acuminate  point,  darker  col- 
ored;  suture  distinct:   dark  brown  antennal  bands,  con- 
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tinuing  in  front  of  suture,  behind  it  angularly  curving; 
occipital  bands  diverging,  and  separated  from  aniennal 
bands  by  an  uncolored  line. 

Prothorax  short  with  lateral  margins  obtusely'  angulated 
and  bearing  one  hair  in  angle;  broad  lateral  colored  bor- 
der, anterior  border  colored,  median  uncolored  space. 
Metathorax  obtusely  angled  laterally,  long  and  acutely 
angled  on  abdomen,  three  hairs  in  margin  behind  lateral 
angle,  broad  lateral  borders  colored.  No  sternal  mark- 
ings.    Legs  concolorous  wifh  body. 

Abdomen  elongate  ovate;  first  segment  wholly  colored 
except  for  distinct  narrow  median  uncolored  line  not 
reaching  quite  to  posterior  border  of  segment;  segments 
2—7  with  lateral  blotches,  on  segments  2—5  pointed  within, 
on  segments  6-7  blunt  within ;  each  blotch  with  stigmatal , 
spot  and  several  wholly  or  partly  enclosed  small  circular 
clear  spots  along  posterior  margin;  segment  8  longer  and 
wholly  colored,  segment  9  short  with  two  lateral  flecks; 
genital  blotch  of  under  side  with  frontal  transverse  bar, 
and  extending  backward  two  pointed  elongate  triangular 
spaces,  lateral  ends  ot  the  transverse  bar  diagonally  trun- 
cate. 
Docopborus  quadraticeps  n.  sp.     (Plate  iii,  fig.  5.) 

A  male  and  a  female  taken  from  an  American  Coot, 
Fulica  americana  (Monterey,  California).  This  species 
closely  resembles  kansensis,  taken  from  an  American 
Eared  Grebe,  Colymbus  nigricoJlh  californicus  (Law- 
rence. Kansas).  It  differs  from  it  by  its  larger  size,  the 
more  rotund  abdomen,  in  the  distinctly  long  acuminate 
signature,  and  less  markedly  in  the  genital  blotch. 

Description  of  female.  Body,  length  1.87  mm.,  width 
.87  mm. ;  short  golden  brown  with  narrow  dark  margins 
of  thorax  and  anterior  half  of  abdomen,  and  short  trian- 
gular abdominal  blotches  with  few  large  pustulations. 
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Head,  length  .6  mm.,  width  .6  mm.;  broadly  conical, 
forehead  especially  broad;  front  truncate  with  a  hair  on' 
dorsal  surface  in  rounded  anterior  angle,  projecting  for- 
ward behind  the  hair  two  very  short  ones  (not  marginal, 
and  showing  through  from  underside),  and  behind  thetn 
a  very  long  hair;  at  suture  a  short  marginal  hair,  and  be- 
hind the  suture  two  curving  hairs  on  dorsal  surface  near 
the  margin  and  projecting  beyond  the  margin;  trabecul^e 
large,  broad  and  colored  at  base  with  rapidly  tapering  un- 
colored  tip;  antennae,  weakly  colored,  first  segment  thick, 
second  segment  slender  as  long  as  first  segment,  third, 
fourth  and  fifth  short  and  about  equal ;  temporal  angles 
with  three  long  pustulated  hairs,  also  a  marginal  hair  just 
behind  the  eye  and  a  long  one  in  the  eye;  occipital 
margin  slightly  convex  in  the  middle  and  slightly  concave 
each  side  of  the  middle;  signature  pale,  broad,  truncate 
anteriorly  and  with  long,  acuminate,  darker  colored  tip 
projecting  beyond  the  mandibles;  antennal  bands  pale, 
interrupted  by  the  distinct  clypeal  sutures,  and  coalescing 
with  the  much  darker,  conspicuous,  widely  diverging  oc- 
cipital bands;  temporal  margins  narrowly  edged  with 
black. 

Prothorax  short  with  rounding  angles,  posterior  margi 
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lateral,  brown,  triangular  blotch,  with  an  outer,  marginal, 
narrow,  blackish  line  contiguous  to  the  anterior  margin 
of  the  segments,  but  leaving  an  uncolored  space  about 
one-third  the  length  of  the  segment  between  the  hind  mar- 
gin of  blotch  and  posterior  margin  of  segment;  each  seg- 
ment with  a  single  transverse  series  of  long  hairs  pustulated 
along  the  posterior  margin  of  the  triangular  markings,  but 
not  pustulated  in  the  median,  uncolored  portion  of  the  seg- 
ment ;  a  conspicuous,  clear,  stigmatal  spot  in  each  blotch  ; 
triangle  of  first  segment  extending  furthest  inwards  (nearly 
to  median  line),  and  shorter  on  each  succeeding  segment; 
eighth  segment  wholly  colored ;  ninth  segment  uncolored, 
short  and  emarginated;  a  large,  broadly  crescentic,  gen- 
ital blotch  with  a  median,  angulated  projection  in  poste- 
rior concave  border  on  ventral  face  of  segments  6-7. 

Male,  length  1.5  mm.,  width  .4  mm.;   head,  length  .53 
mm.,  width  .5  mm.;   abdomen  short,  broadlj' ovate,  with 
triangular   blotches  prolonged   inwardly;    ninth  segment 
flatly  rounded  behind  with  a  few  rather  long  hairs. 
Docophorus  montereyi  n.  sp.     (Plate  iii,  fig.  6.) 

Abundant  on  the  Ancient,  Marbled  and  Aleutian  Mur- 
relets,  Synthliborhampus  antiquus,  Brackyrhamfus  mar- 
moralus  and  Ply  char  hamptts.  aleuticus  (Bay  of  Monterey, 
California).  Specimens  were  taken  from  forty-six  indi- 
viduals out  of  fifty-five  birds  of  these  species  shot. 

Description  of  male.  Body,  length  1.56  mm.,  width 
.53  mm, :  head  large,  pale  golden  brown,  abdomen  dark, 
thorax  and  abdomen  with  black  lateral  border. 

Head,  length  .47  mm.,  width  .43  mm. ;  uncolored  front 
of  clypeus  very  slightly  expanded,  rounded  with  a  single 
marginal  hair  on  the  side  in  front  of  the  suture;  trabecu- 
lae  large  reaching  almost  to  the  middle  of  the  second  an- 
tennal  segment;  antenna;  with  first  segment  thick  and 
about  as  long  as  second,  third  and  fourth  very  short,  equal. 
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fifth  longer  than  third  or  fourth;  eye  with  short  curving 
hair;  temporal  margins  with  two  hairs;  occipital  margin 
straight,  even  slightly  convex  noticeable  at  least  medi- 
ally; color  pale  smoky  brown;  signature  shield  shaped 
with  produced  acuminate  posterior  angle  not  reaching  the 
mandibles,  darker  colored;  antennal  bands  dark  brown, 
distinct,  posterior  ends  turning  diagonally  inwards,  ante- 
rior ends  where  interrupted  by  the  suture  turning  in  to- 
ward the  base  of  the  point  of  the  signature,  and  tapering 
to  an  acuminate  point;  occipital  bands  dark  brown,  nar- 
row, uniform,  widely  diverging,  and  separated  from  the 
antennal  bands  by  a  pale  diagonal  space;  region  immedi- 
ately contiguous  to  the  eye  dark  brown. 

Prothorax  short,  broad,  sides  diverging,  a  single  long 
hair  in  posterior  angles ;  hexagonal,  the  middle  third  of  the 
posterior  margin  making  a  very  obtuse  but  distinct  angle 
with  the  lateral  thirds;  a  broad,  uniform,  dark  brown  to 
black  border  on  the  lateral  margins  and  lateral  thirds  of  the 
anterior  and  posterior  margins.  Metathorax  with  sides  rap- 
idly diverging;  posterior  margin  with  rounding  angle  on  the 
abdomen,  and  a  series  of  about  fourteen  pustulated  hairs 
ranged  along  its  entire  length  from  lateral  angle  of  one 
side  to  lateral  angle  of  the  other  side;    lateral  margins 
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these  blotches  and  lines  black  along  lateral  margin  of 
body  forming  broad,  black,  lateral,  abdominal  bands;  the 
blotches  and  lines  separated  medially  by  a  pale,  almost 
uncolored  space  on  segments  2-5;  on  segments  6-7  and 
on  posterior  half  of  segment  5  the  blotches  and  lines 
coalesce  on  the  median  line:  several  pustulated  hairs 
ranged  along  posterior  margins  of  blotches  on  segments 
2—6;  last  segment  flatly  rounded  posteriorly  with  several 
longish  hairs,  a  curving,  transverse,  medial  blotch,  and 
regions  of  the  anterior  angles  uncolored. 

Female,  with  transverse  blotches  of  segments  2-7  of 
abdomen  very  short,  beginning  with  anterior  segments 
successively  acute,  diagonally  truncate,  and  truncate  on 
inner  ends,  the  usually  three  pustulated  hairs  conspicu- 
ous; large  medial  space  of  abdomen  whitish;  last  seg- 
ment fuscous,  with  five  longjsh  hairs  in  two  groups,  one 
of  two  and  one  of  three,  on  each  side;  measurements, 
length  1,75  mm.,  width  .7  mm.;  head,  length  .53  mm.. 
width  .51  mm. 
Docophorus  occidentalis  n.  sp.     (Plate  iii,  fig.  7,) 

An  abundant  species  on  the  Pacilic  Coast  varieties  of 
the  Fulmar,  Fulmarus  glaciuUs  pactficus  and  F".  g.  >'odg- 
ersii;  found  on  twenty-nine  of  thirty  of  these  Fulmars 
shot  on  the  Bay  of  Monterey,  California.  Two  speci- 
mens, probably  stragglers,  taken  on  two  Surf  Scoters, 
Oidemia  fcrspicillata  (Bay  of  Monterey). 

Description  of  the  male.  Body,  length  1.56  mm,,  width 
.7  ram,;  short,  broad,  strongly-colored,  with  black  ab- 
dominal bands  and  triangular,  lateral,  abdominal  blotches. 

Head,  length  .53  mm.,  width  .53  mm.;  conical,  with 
truncate  or  weakly  convex  front;  three  very  small  mar- 
ginal hairs,  one  of  which  is  slightly  in  front  of  suture; 
trabecule  reaching  slightly  beyond  base  o£  the  second 
antennal  segment;     antennae  colored  except  at  sutures. 
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second  segment  longest,  third,  fourth  and  fifth  segments 
about  equal;  temporal  angles  with  two  hairs;  eyes  with 
a  short  spine :  occipital  margin  straight  or  slightly  convex ; 
signature  broadly  shield-shaped,  constricted  near  the 
front,  anterior  margin  truncate  or  slightly  emarginated, 
posterior  margin  with  a  darker  colored  obtuse  angle ; 
angulated  antennal  bands  dark  colored  and  specially  dis- 
tinct; occipital  bands  distinct,  widely  diverging,  and  in- 
terrupted by  a  diagonally  transverse  uncolored  line ; 
temples  dark  brown,  narrowly  margined  with  black;  oc- 
cipital margin  between  bases  of  occipital  bands  with 
border  of  same  width  and  color  as  occipital  bands,  paler 
in  the  middle. 

Prothorax  short,  broad  with  slightly  diverging  sides 
and  rounded  posterior  angles,  with  one  hair;  with  mar- 
ginal lateral  bands  bending  inwards  along  posterior  mar- 
gin. Metathorax  pentagonal,  angled  on  abdomen,  with 
a  series  of  seven  pustulated  hairs  ranged  along  latero- 
posterior  margins  be^nning  at  lateral  angles;  last  hair  of 
each  series  removed  from  others  and  near  the  posterior 
angle;  segment  mostly  brown,  with  a  dark  lateral  blotch 
in  each  lateral  angle  extending  indistinctly  along  latero- 
anterior  sides.  Legs  light  brown,  with  dark  brown  mark- 
ings. Sternal  markings  consisting  of  a  short,  broad, 
transverse  line  in  front  of  the  mesocoxae,  terminating 
inwardly  in  an  expanded  circular  spot;  a  distinct,  narrow, 
transverse,  intercoxal  line  between  meso-  and  metacoxse, 
bending  backward  and  margining  narrowly  the  coxal  cav- 
ity, and  four  small  median  spots,  the  hindmost  of  which 
is  the  largest. 

Abdomen  short,  broadly  ovate,  segments  1-7  with 
elongate,  narrow,  brown  triangles,  with  acute  apex  in- 
wardly; each  one  of  segments  2-6  with  three  pustulated 
hairs,  one  near  the  lateral  margin  of  the  triangle  and  two 
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near  the  apex,  al]  along  the  posterior  margin  of  the  tri- 
angle; segment  i  with  one  pustulated  hair  near  the  mid- 
dle, and  segment  7  without  hairs;  segment  S  with  narrow 
curving,  transversal,  nearly  continuous  brown  band,  and 
segment  9  wholly  colored  but  paler;  outer  margin  of  each 
triangle  broadly  black,  producing  black  lateral  abdominal 
bands ;  posterior  margin  of  segment  9  flatly  rounded,  with 
about  ten  longish  hairs;  segments  3—7  with  one  to  three 
longish  hairs  in  posterior  angles :  genitalia  extending  for- 
ward to  third  segment,  and  posterior  pincer-like  portion 
very  strong. 

Female.  Body,  length  1.8  mm.,  width  .78  mm.;  head, 
length  .53  mm.,  width  .53  mm.;  pustulated  hairs  of  meta- 
thorax  at  subequal  distances  apart;  triangular  blotches  of 
abdomen  not  projecting  so  far  inwardly,  and  with  but 
two  pustulated  hairs;  segment  8  wholly  colored;  segment 
9  very  small,  uncolored,  with  two  small  lateral  blotches, 
posterior  end  truncate,  and  with  one  short  spine  at  each 
posterior  angle;  genital  blotch  on  ventral  face  of  seg- 
ments 6-7,  transverse  anteriorly,  with  two  posteriorly 
projecting  pointed  processes. 
Docophorus  kansensis  n.  sp.     (Plate  iii,  fig.  8.) 

A  single  female  specimen  taken  from  an  American 
Eared  Grebe,  Colymhus  nigricollis  californictn  (Law- 
rence, Kansas),  The  new  form  somewhat  resembles 
colymhinus  (Piaget,  Les  Pediculines,  1880,  p.  117,  pi.  x. 
fig.  5,  from  Colymbus  septentrional  is),  especially  in  the 
shape  and  markings  of  the  head ;  but  the  well-defined  and 
characteristic  abdominal  markings  are  very  different  from 
the  abdominal  markings  of  colymbinus. 

Description  of  female.  Body,  length  1.6  mm.,  width 
.64  mm.;  pale  golden  brown,  with  darker,  narrow,  tho- 
racic borders  and  short,  lateral,  triangular,  abdominal 
blotches  bearing  a  few,  long,  pustulated  hairs. 
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Head,  length  .47  mm,,  width  .44  mm. ;  broadly  conical, 
front  broad,  slightly  convex  with  a  shallow  median  emar- 
gination;  a  hair  arising  from  the  dorsal  surface  near  the 
obtuse  anterior  angle  projects  forward  beyond  the  margin ; 
behind  this  two  short  hairs  (not  marginal  and  showing 
through  as  in  n.  sp.  a)  and  behind  these  a  rather  lon^ 
hair  ;  two  short  marginal  hairs ;  trabecule  long  and 
rather  slender,  acutely-tipped;  antennie  long;  temporal 
angles  with  three  hairs,  also  one  hair  jnst  behind  the  eye, 
and  one  in  anterior  angle  of  eye;  occipital  border  slightly 
convex;  forehead  much  paler  colored  than  hind  head; 
signature  short  with  slightly  concave  anterior  margin  and 
obtusely  angled  hinder  margin;  antennal  and  internal 
bands  pale,  temples  and  widely  separated  occipital  bands 
darker. 

Prothorax  subquadrangular;  rounded  posterior  angles 
with  one  hair;  posterior  border  straight;  distinct,  regular, 
colored  lateral  borders.  Metathorax  pentagonal;  with  two 
non-pustulated  hairs  in  lateral  angle  and  five  pustulated 
hairs  ranged  along  each  latero-posterior  margin;  uniform 
lateral  colored  border.  Legs  pale  colored  except  tarsi 
and  claws. 

Abdomen,  elongate  ovate,  without  angulated  lateral  pro- 
jections, with  a  few  pustulated  hairs  on  surface,  and  one 
or  two  rather  longish  hairs  in  posterior  angles;  segments 
1—7  with  lateral  trangular  blotch  bearing  three  or  four 
pustulated  longish  hairs  ranged  along  posterior  border  of 
blotch;  an  uncolored  stigmatal  spot  in  each  blotch;  the 
lateral  margins  of  segments  i  and  2  (less  distinctly  in  2) 
bordered  with  dark  brown  like  the  thoracic  segments; 
segment  8  with  transverse  blotch  extending  entirely  across 
the  segment;  and  segment  9  uncolored  or  faintly  colored, 
with  slight  emargination  and  only  a  few  very  short  hairs. 
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Docophorua  atricolor  n.  sp.     (Plaie  iii,  tig.  9.) 

Not  uncommon  on  the  Ancient  and  Marbled  Murrelets, 
SynlhlihorhatHpiis  antiguiis  and  Brachyrhampiis  marmo- 
ratiis  (Bay  of  Monterey,  California).  This  species  is 
closely  related  to  cofymbitius. 

Description  of  male.  Body,  length  1.75  mm.,  width 
.71  mm.;  rather  elongate.  Nirmoid  in  shape,  darkly  col- 
ored all  over  with  wide,  black,  lateral,  abdominal  bands. 

Head,  length  .53  mm.,  width  .6  mm.;  slightly  broader 
than  long,  front  broad,  with  shallow  rounding  emargina- 
tion,  uncolored  portion  of  clypeus  slightly  e.\panded,  an- 
terior angles  rounding:  one  very  short  tine  marginal  hair 
at  indistinct  suture;  trabeculse  small;  antennie  short  and 
slender;  temporal  margins  with  two  long  hairs;  eyes  flat 
with  a  spine;  occipital  margin  concave;  clypeal  signa- 
ture broad  anteriorly,  with  truncate  front  margin,  tapering 
slowly  posteriorly  to  truncate,  posterior  margin  reaching 
the  mandibles;  antennal  bands  darkly  brown,  right-angled, 
with  posterior  ends  extending  transversely  inwards  to 
mandibles;  occipital  bands  distinct,  slightly  diverging  and 
separated  from  forehead  by  a  transverse,  weakly  colored, 
linear  space  behind  antennal  bands;  temporal  regions 
brown  with  margins  darker. 

Prothorax,  small  with  anterior  margin  emarginated  and 
projecting  under  the  head;  lateral  and  anterior  margins 
distinctly  and  evenly  bordered  with  dark  brown  to  black, 
rest  of  segment  brown;  a  short  spine  on  lateral  margin, 
and  at  rounded  posterior  angle  a  single  hair.  Metatho- 
rax  short,  broad,  posterior  margin  flatly  convex,  angles 
rounded:  a  long  hair  and  short  spine  in  an  uncolored 
space  in  front  of  middle  of  lateral  margin,  and  three 
long  hairs  in  posterior  angle;  segment  wholly  colored 
with  darker,  small,  lateral,  marginal  blotch,  in  which  is 
located  the  clear  space  containing  hair  and  spine.  Legs 
brown  with  darker  markings. 
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Abdomen  elongate,  elliptical,  segments  short  of  about 
equal  length;  each  segment  with  two  weak  median  hairs 
on  dorsal  surface;  whole  colored  dark  smoky  brown  ex- 
cept tip  of  ninth  segment ;  broad  black  lateral  bands, 
connected  on  each  segment  by  a  narrow  transverse  black 
bar  across  middle  of  segment;  on  first  segment  this  bar 
broader,  covering  nearly  whole  surface  of  segment,  and 
with  a  narrow  uncolored  median  line;  ninth  segment  trun- 
cate behind  with  flatly  rounded  posterior  angles;  a  series 
of  short  pustulated  hairs  along  posterior  margin;  genitalia 
in  segments  8  and  9,  side  pieces  with  a  distinct  toothed 
posterior  claw. 

Female,  same  size;    not  so  dark;   ninth  segment  emar- 
ginated  for  one-half  its  length,  the  points  being  obtusely 
angled,  and  with  one  very  short  hair  each. 
Docophorus  insolitus  n.  sp.     (Plate  iv,  fig.  5.) 

A  few  specimens,  male  and  female,  taken  from  an 
Aleutian  Murrelet,  Ptychorhampus  aletittcus  (Bay  of  Mon- 
terey, California).  This  species  was  not  found  on  other 
of  the  numerous  individuals  of  the  same  bird  species 
taken  at  Monterey. 

Description  ol  female.  Body,  length  1.65  mm.,  width 
.50  mm.;  elongate,  narrow,  Nirmoid  in  general  appear- 
ance, with  long  trabeculEB  and  distinct  clypeal  suture; 
color  of  head  and  thorax  yellowish  brown,  abdomen  whit- 
ish, with  strongly  marked  dark  brown  bands  of  the  head, 
borders  of  thorax,  and  blackish  abdominal  lateral  bands, 
and  brown  transverse  blotches. 

Head,  length  .5  mm,,  width  .4  mm,;  large  in  compar- 
ison with  total  size  of  body,  the  head  being  nearly  one- 
third  of  the  total  body  length,  elongate  conical;  that  part 
of  the  head  in  front  of  the  mandibles  specially  long; 
front  broad,  convex,  with  the  margin  finely  crenulate; 
three  small  lateral  marginal  hairs  on  forehead;   trabecule 


large,  blunt;  eye  with  a  short  hair;  temporal  angles 
rounded,  with  two  rather  short  curving  hairs;  occipital 
margin  straight;  bands  of  the  head,  \'iz.,  broad  antennal, 
diverging  occipital,  distinct  ocular  reaching  the  tips  of  the 
occipital,  and  narrowly  marginal,  dark  brown  and  welt 
marked;  pale  brown  signature  large,  with  dark  brown 
posterior  angle  not  reaching  mandibles  and  rather  blunt. 

Prothorax  short,  broad,  with  rounded  angles  and  con- 
vex posterior  margin;  one  hair  in  posterior  angles;  dis- 
tinct dark  brown  lateral  and  anterior  borders,  also  extend- 
ing inwards  from  the  posterior  angles  along  the  posterior 
margin,  but  not  meeting;  median  space  almost  uncolored. 
Metathorax  pentagonal,  with  rounding  lateral  angles  and 
six  hairs  on  each  latero- posterior  margin;  broad  lateral 
dark  brown  border,  broadest  in  lateral  angles.  Legs 
concolorous,  with  pale  brown  tinge  of  body,  tarsal  claws 
darker. 

Abdomen  elongate,  narrow,  posterior  angles  of  seg- 
ment 3  produced,  acuminate;  lateral  margins  with  two 
longish  hairs,  a  few  longish  hairs  on  dorsal  aspect;  lateral 
bands  semitranslucent  smoky  brown,  composed  of  a 
series  of  slightly  diagonal,  narrow,  marginal  blotches,  one 
on  each  segment,  each  blotch  widest  anteriorly,  tapering 
posteriorly  and  not  quite  reaching  the  posterior  angle  of 
the  segment ;  segments  1-7  with  lateral  transverse  blotches, 
those  on  segment  i  meeting  on  the  median  line;  large 
median  region  of  abdomen  whitish;  segment  8  wholly 
colored;  segment  9  small,  uncolored,  with  very  slight  an- 
gular emargination;  genital  blotch 
transverse  band  across  segment  6. 

Male.  Smaller,  length  1.34  mm 
head,  length  .47  mm.,  width  .37  mm. ; 
wholly  fuscous;  the  lateral  transverst 
men  longer,  those  on  segments  6-7  i 


curving, 

,  width  .38  mm.; 
metathorax  almost 
blotches  of  abdo- 

Imost,  if  not  quite, 
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meeting  on  median  line;   last  segment  broadly  rounded 
with  several  hairs;   genitalia  pincer-Iike. 
Docophorus  icterodes  Nitzsch.     (Plate  iv,  fig.  i.) 

Germar'sMag.  Eutomol.,  1818,  toI  Hi,  p.  290. 
Prrliculif  dinlatut  Scopoli,  Entoinol.  Carninl.,  1763,  p.  383. 
Docopkorvt  icterodat  NilzBch,  Burmeialec,  Haniibucli  d.  Entomologie, 
1832,   vol.  ii,  p.  421;   Qurlt.  Mag,  f.  gBH.  ThiBiheilk.,  1842,  vol. 
viii,  p.  415;   Deuny,  Monograph.  Anophir.  Brit.,    1842.    p.    101. 
p).  T,    fig.   ll;   Grube,  t.  Midilcudorff's   sibir.  ReJHe.,   IgRl,   vol. 
ii,  part  t,  p.  468;   Giebsl,  Inaecta  Epizoa,  1874,  p.  115,  pi.  z,  Bg. 
6;  Piaget,  Lea  Pedicutiuea,  1880,  p.  114,  pi.  i,  tig.  1. 
Specimens  of  this  common  parasite  of  ducks  taken  on 
the  Surf  Scoter,  Oidemia  perspicillala,  the  Ruddy  Duck, 
Erismatura  rubida,  the  Red-breasted  Merganser,  Afer- 
gattser  serrator  (Bay  of  Monterey,  California)  ;  and  from 
the  Mallard,  Anas  boscas,  the  Greenwinged  Teal,  Anas 
carolinensis,  the  Redhead,  Aythya  amertcana,  the  Lesser 
Scaup,  Aythya  affinis,  and  the  Pintail,  Dafila  acuta  (Law- 
rence, Kansas).     Piaget,  Giebel  and  Denny  list  fully  a 
dozen    species    of   ducks    on   which  icterodes   has    been 
found. 

Giebel  has  described  (Insecta  Epizoa)  three  other  spe- 
cies of  Docophorus  (adustus,  p.   113,  brevimaculatus,  p. 
.,  and  lirntine/rcps.  p.  114)  found  on  ducks,  and  Rudow 
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ored  signature, 

headed  anterio 


and  on  each  side  of  it  the  tnangularly- 


pvoy 


iection  of  the  antennal  band. 


nd3.) 


Docophorus  pertusas  Nitzsch.  (Plate  iv,  figs,  z  a 
Geriaar'u  Mug.  Entouiol.,  ISIS.  vul.  iii,  p,  3%. 
Docaphofua  prrtutua  NilzscL,  BurmeiHler,  Haudbueli  tl.  Eotomologie, 
IS32,  vol.  ii,  p.  426;  Giebel,  InBectik  Epizoa,  1874,  p.  IDS,  pi.  xi, 
tigs.  3,  12;  Fiaget,  Lea  PedioulineB,  1880,  p,  69. 
Males,  females,  and  young  from  eight  out  of  eleven 
specimens  of  American  Coot.  Fuh'ca  amerieana  (Monte- 
rey, California),  and  from  one  out  of  three  specimens  o£ 
same  bird  species  taken  at  Lawrence,  Kansas.  A  single 
specimen  was  taken  from  a  Ruddy  Duck,  Erismatura 
rithida  (Monterey,  California).  The  Ruddy  Ducks  and 
Coots  are  such  constant  associates  that  it  is  not  surprising 
to  find  this  Coot  parasite  occasionally  on  this  species  of 
duck.  Also  a  single  male  was  taken  from  an  American 
Eared  Grebe,  Colymhus  mgricoUis  cali/ornicus  (Bay  of 
Monterey,  California).  The  characteristic  forcipated 
appearance  of  the  clypeus  easily  distinguishes  the  spe- 
cies; in  some  specimens  the  "pincers"  will  be  found 
closed,  so  that  the  deep  frontal  emargination  is  quite  en- 
closed, while  in  others  the  "pincers"  will  be  open.  My 
specimens  do  not  agree  with  Giebel's  figures  and  Piaget's 
description  as  to  length  of  signature;  in  my  specimens 
the  acuminate  posterior  point  extends  quite  to  the  mandi- 
bles. I  figure  a  female,  and  an  immature  specimen. 
The  young  stage  is  interesting,  as  it  shows  no  evidence 
of  the  pincer-like  condition  of  the  clypeus,  and  the  cly- 
peal  signature  is  arrested  far  in  front  of  the  mandibles. 
The  measurements  of  the  specimens  figured  are:  Fe- 
male, body,  length  2,  mm.,  width  .92  mm,;  head,  length 
.6  mm,,  width  .6  mm.  Immature,  body,  length  1.7  mm., 
width  .H4  mm.;  head,  length  ,53  mm.,  width  .5  mm. 
Nitzsch's  specimens  were  found  on  Ftilica  alra. 
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Docophorus  lari  Denny.     (Plate  iv,  fig.  4.) 

Moiiograpli  AQopluTDruQ)  Britnnnin;',  1842,  p.  69.  pi.  v,  tig.  9. 

PrdicvUit  Itiri  Fabricins,  Fanua  Groeiilaiidica,  17S0,  p,  218, 

^ilopterMt  lari  Fabi..  WaliilceniBr,  Hist.  Nat.  lutt.  Apt.,  1844,  vol.  iii, 
p.  337. 

Doeophorui  gonoihorax  Oiebel,  ZeitHcht.  f.  g«s.  NntarwiHa.,  ISTl,  vol. 
njvii,  p.  4S0i  Oiebel,  Inseota  Epizoa,  18"4,  p.  Ml. 

DoeophoTim  congrner  Oiebel,  luaeotu  Epizoa,  1874,  p.  111. 

Doeopkorui  lari  Denny,  Piaget,  Lea  Pediciiliuea,  1880,  p.  Ill,  pL  ix, 
fig- 7. 
Many  specimens  of  this  common  parasite  of  the  gulls  on 
Lotus  argentalm  smilhsonianus,  canus,  occidentaJis,  bracks- 
Tkynchus,  glaucescens,  heermanni,  zegts,  de/cwarensis, 
fflaiirus  and  Rtssa  tridactyla pollUarh  (Bay  of  Monterey, 
Cal.),  and  from  Larits deltnt/arensis  (Lawrence,  Kansas). 
In  all,  I  have  examined  eighty-seven  specimens  of  gulls 
of  the  various  species  mentiooed,  and  have  collected  this 
parasite  on  seventy-eight  of  them.  Piaget  and  others 
have  found  this  parasite  on  Larus  canus,  mariaus,  fuscus, 
glaucus,  argcntatus,  ridibundus,  atricUla,  tslandicus,  leu- 
cofktBus,  cyanorhynchus,  PagopkUa  eburnea,  Jfissa  tri- 
daclyia,  Sulla  bassana,  and  Lestris  parasiticus.  I  have 
found  males,  females  and  young  of  this  parasite  on  Colym- 
bus  nigricoUis  californicus  and  Urinator  lumme;  these 
can  hardly  be  stragglers, 

Piaget  has  named  and  briefly  described  three  varieties 
of  this  species,  there  being  apparent  a  considerable  vari- 
ation in  size,  in  shape  of  the  clypeus  and  character  of  the 
male  genitalia.  The  careful  examination  of  a  large  num- 
ber of  specimens  from  different  species  of  gulls  is  neces- 
sary for  an  understanding  of  the  condition  of  the  species. 
I  hope  to  have  opportunity  to  make  such  a  study  soon. 

The  species  is  easily  recognized  by  the  strong  mark- 
ings, broad  truncate  clypeus  and  large  acuminate  signa- 
ture. The  female  specimen  figured  measured  as  follows : 
body,  length  2.  mm.,  width  .93  mm.;  head,  length  .62 
mm.,  width  .63  mm. 
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Despite  the  smaller  size  I  do  not  understand,  from  the 
description,  how  Picaglia's  D.  lariaus  (Atti  d,  Soc.  Ital. 
d.  Sci.  Nat.,  1885,  vol.  xxviii)  differs  specifically  from 
fori. 

Docophorus     melanocephalus     Burmeister.       (Plate     iv; 
%■  6.) 

Burmeister.  Uniulbuiik  <1.  Entnmologie,  1832,  vol.  ii,  i>.  426. 
Dorophorvt  larkola  NitzKcb.  (in  /mrjil  Zeitsohr.  f.  gea.  Naturwiss.  (ad. 

Giebel)  18B«.  vol,  xiriii.  p.  363. 
Do<:oiihoTiiii  cunpicui  Nitzsoh.    Zeitsclir.  t.  gex.  Nntni-wiaB.  (ed.  Qiebol) 

1866,  vol.  xxviii,  p.  361.  Kg.  H7. 
DoeophoTut  mtlanortpkalni  Burm.     nicb«l.   lusecta  Epixna,  1874,  p. 
110.  PI.  xi,  lig.  8;  Piaget,  het  Fed iun linos,  p.  lOfl,  pi.  it,  %.  5. 
Many  specimens  taken   from  the  Royal  Tern,  Sterna 
maxima. 

This  is  the  most  abundant  parasite  of  this  Tern  (Bay 
of  Monterey,  California).  I  found  it  on  every  one  of 
fourteen  specimens  shot.  "The  European  authors  record 
its  occurrence  on  Slerntt  caipiti,  cantiaca,  and  on  Larus 
ridihunda  and  cirrocephttha  (localities?).  Giebel  de- 
scribes also  as  a  distinct  species  lobaticeps  ( Insecta  Epizoa, 
p.  109),  a  closely  related,  if  not  identical,  form  taken  on 
Sterna  hirundo  and  Sterna  fi&sifes.  Piaget  believes  loba- 
tieeps  to  be  identical  with  melanocephalus. 

The  distinguishing  characters  of  melanocephalus  are  its 
general  dark  color,  its  especially  dark  colored  head, 
prominent  signature  with  long  acuminate  point  reaching 
the  mandibles,  slightly  convex  clypeal  front,  and  the 
presence  of  a  small  spine  and  a  short  hair  in  the  eye. 
The  measurements  of  the  female  specimen  figured  are: 
Length  2.1  mm.,  width  .9  mm,:  head,  length  ,65  mm., 
width  .65  mm. 
Nirmus  prEestacs  n.  sp.      (Plate  v,  figs,  i  and  2.) 

Taken  on  the  Royal  Tern,  Sterna  maxima  (Bay  of 
Monterey,  California).     But  two  specimens,  both  males. 
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of  this  new  Nirmus  were  taken,  one  from  each  of  two 
birds.     The  new  form  belongs  to  the  group  nigropicti. 

Body,  length  3.25  mm.,  width  .5;  with  marginal  mark- 
ings of  black,  and  abdominal  blotches  of  chestnut  brown. 

Head,  length  .56  mm.,  width  .5  mm.;  broadly  conical, 
widest  at  posterior  angles,  with  temporal  margins  and 
margins  of  forehead  in  nearly  straight  diagonal  lines; 
clypeus  truncate  in  front  (even  slightly  concave),  with 
three  lateral  short  hairs;  signature  with  broad  anterior 
margin  colored  (brown);  a  rather  broad  lateral  black 
line  interrupted  posteriorly  by  the  suture,  but  reappearing 
behind  the  suture  as  a  black  blotch;  antenna!  bands 
black,  outer  ends  curving  forward;  trabeculx  distinct,  as 
long  as  first  antennal  segment;  antennae  with  second  seg- 
ment longest,  lifth  longer  than  third  or  fourth  which  are 
equal,  uncolored,  except  the  hfth  segment,  which  is  light 
brown  with  distinct  short  hairs  on  tip ;  eyes  with  a  bristle ; 
temporal  margins  narrowly  bordered  with  black  and  with 
one  long  hair;  occipital  angles  rounded,  posterior  border 
doubly  emarginated;  occipital  signature  black  and  labium 
brown,  visible  on  under  side;  mandibular  rami  strongly 
colored. 
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markings  consisting  of  broad  intercoxal  lines,  and  a  tri- 
angular median  blotch  on  metathorax.  Legs  mostly  un- 
colored,  with  femur  semiannulated  with  dark  brown  al 
basal  and  distal  extremities;  tibi;x!  annulated  at  distal  end; 
tarsus  light  brown;   claws  uncolored. 

Abdomen,  elongate  ovate;  posterior  angles  of  segments 
with  few  hairs;  surface  glabrous,  first  segment  without 
transparent  lateral  margin,  with  circular  black  spot  in 
anterior  angle;  segments  2-6  with  transparent  lateral 
margin,  narrower  posteriorly;  in  each  anterior  angle  a 
black,  linear,  obliquely  directed  blotch  produced  anteri- 
orly across  the  suture  and  into  the  preceding  segment; 
on  segment  7  this  blotch  very  faint  or  obsolete;  at  the 
posterior  angle  a  small  distinct  blotch;  on  the  eighth 
segment  a  small  marginal  blotch,  and  on  the  ninth  a 
transversal,  curving,  brown  line;  on  the  dorsal  surface 
a  small,  short,  curving,  median,  transversal  brown  line 
on  the  second  segment,  and  a  similar  slightly  larger 
one  on  the  third  segment:  on  segments  3-6  the  broad 
transversal  blotches  of  the  ventral  surface  show  through, 
as  also  do  the  chilinized  parts  of  the  genitalia:  on  the 
ventral  surface  there  are  median  transversal  brown  mark- 
ings as  follows:  on  the  first  segment  a  small  wide  tri- 
angle, on  the  second  segment  a  semiellipse  with  con- 
vex side  forward,  on  segments  3-6  broad  transverse 
blotches  largest  on  segments  4—5;  genitalia  showing  dis- 
tinctly; one  or  two  hairs  at  posterior  angles  of  segments 
i~7 :  segment  8  with  a  strong,  long,  hair  and  a  shorter  one 
on  lateral  margin;  segment  g  with  strong  hairs  arising 
from  dorsal  and  ventral  surfaces  of  the  rounded  poste- 
rior margin,  in  all  about  ten. 
Nirmus  hebes  n.  sp.     (Plate  v,  fig.  3.) 

A    single    poorly- preserved    specimen   from  a    Royal 
Tern,  Sterna  maxima  (Bay  of  Monterey,  California). 
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Description.  Body,  length  1.72  mm.,  width  .5  mm.; 
strongly  marked,  abdomen  wHth  large,  lateral,  transverse 
blotches  and  an  uncolored  longitudinal  median  line. 

Head,  length  .47  mm.,  width  .35  mm. ;  elongate  conical, 
front  truncate,  bare  (?);  trabeculse  small  but  distinct; 
temporal  margins  subparallel.  with  one  hair  near  posterior 
angle;  antennal  bands  distinct,  dark  brown,  bending  in- 
wards at  the  suture,  and  with  posterior  extremity  expanded ; 
temporal  margins  narrowlv  edged  with  dark  brown;  oc- 
cipital bands  indistinct,  diverging,  more  strongly  colored 
at  base. 

Prothorax  with  rounded  angles,  bare  (?);  posterior 
margin  flatly  convex,  with  colored  lateral  border.  Meta- 
thorax  with  rounded  anterior  angles,  diverging  sides  and 
obtuse  posterior  angles;  angulated  on  abdomen;  two  or 
more  hairs  in  posterior  angles;  lateral  borders  colored. 
Legs  concolorous  with  body,  with  darker  narrow  margins. 
Sternal  markings  consisting  of  two  pairs  of  intercoxal 
lines. 

Abdomen  elongate  elliptical;  posterior  angles  of  posterior 
segments  with  short  hairs;  each  of  segments  2—7  with  a 
marginal  black  blotch,  widest  anteriorly  and  projecting 
inward  along  the  anterior  margin  of  segment,  but  paling 
to  brown;  this  projection  slops  at  a  median,  longitudinal, 
uncolored  line,  turns  posteriorly  to  the  posterior  margin 
of  the  segment  and  runs  along  the  segment  outwardly  fori 
a  short  distance;  that  part  of  the  lateral  portion  of  thft 
segment  not  colored  by  this  black  and  dark  brown  cunMl 
ing  blotch  is  golden  brown;  segment  8  wholly  colore< 
with  narrow,  black,  lateral  margin;  segment  9  uncoH 
ored,  with  two  small,  brown  blotches;  posterior  margi 
feebly  emarginate. 
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Nirmus  farallonii  n.  sp.     (Plate  v,  fig.  4,) 

A  single  female  specimen  taken  from  a  Farallone  Cor- 
morant Phalacrocorax  dilophtn  alboci/iatus  (Bay  of  Mon- 
terey, Cal. )  An  immature  specimen  taken  from  a  Western 
Grebe,  Colymbus  s,eplentrionalis  (Bay  of  Monterey,  Cal.) 
is  also  probably  of  this  species.  It  may  be  a  straggler. 
In  general  marking  and  outline  this  new  species  resembles 
jVirmus  disfar  Piaget,  taken  by  the  namer  on  a  Carbo 
sulcirostris  from  a  skin  in  the  Leyden  Museum.  Dhpar 
is  a  much  smaller  species,  and  lacks  the  characteristic 
median  abdominal  blotches  of  farallonii. 

Female.  Body,  length  2.66  mm.,  width  .84;  ground 
color  pale  clear  brown;  strongly  and  extensively  marked 
with  dark  brown. 

Head,  length  .6  mm.,  width  .53  mm.;  conical,  narrow 
in  front  and  rounding;  five  marginal  hairs,  a  long  one  on 
dorsal  surface  between  the  front  two  and  two  shorter  ones 
on  dorsal  surface  near  the  fourth  marginal;  trabeculie 
small  and  nearly  obtuse;  temporal  margins  rounding  and 
with  one  long  hair  and  several  short  prickles;  occipital 
margin  slightly  concave:  eyes  prominent,  with  a  very 
short  prickle;  antennje  short,  second  segment  longest, 
third  and  fourth  about  equal,  fifth  longer,  concolorous 
with  pale  ground  color  of  head;  clypeal  signature  dis- 
tinct, short  pentagonal,  with  hinder  margins  and  posterior 
angle  rounded ;  whole  head,  except  small  parts  ot  clypeus, 
pale  brown;  antennal  bands  broad,  distinct,  bending  in 
at  suture;  small  black  ocular  flecks,  and  converging  oc- 
cipital bands. 

Prothorax  shorter  than  broad,  quadrangular  with  round- 
ing angles;  one  long  hair  and  one  short  thorny  hair  at 
posterior  angle;  color  brown,  with  darker  lateral  bands 
which  expand  into  triangular  dark  brown  blotches  in 
posterior  angles.     Metathorax  broader  than   long,  quad- 
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rangular  with  lateral  marg^ins  diverging  slightly,  and 
anterior  angles  distinctly  expanding  and  tubercular  in 
front  of  a  constriction;  posterior  margin  straight;  pos- 
terior angles  with  one  long  and  one  short  hair  in  point  of 
angle,  and  near  them  five  long  hairs  set  in  an  elliptical 
clear  space;  brown,  palest  in  center,  lateral  bands  very 
dark  in  posterior  two-thirds,  and  bending  in  along  an- 
terior margin.     Legs  colored. 

Abdomen  elongate  elliptical,  with  posterior  angles  pro- 
jecting, and  two  or  three  rather  long  hairs  in  each  angle; 
a  few  long  hairs  on  dorsal  surface:  segment  r  all  broVvn, 
others  with  strong,  quadrangular,  lateral,  brown  blotches, 
black  on  outer  margin,  and  with  uncolored  stigmatal  spots 
and  a  median  quadrangular  light  brown  blotch;  posterior 
angles  uncolored;  segments  8-9  undivided,  but  with 
distinct  blotches  and  no  median  blotches;  segment  9 
rounding,  hardly  if  at  all  emarginated,  and  with  only  a 
few  short  hairs. 
Nirmus  orarius   n.  sp.      (Plate  v,  fig.  5.) 

A  single  specimen  from  a  Golden  Plover.  C/iaraiirius 
domiiiicus  (Lawrence,  Kansas).  This  form  is  a  member 
of  ihe  group  obsniro-su/urati ,  and  resembles  somewhat  vay 
species  lictphilus  from  a  Killdeer  Plover,  .^gialilis  vocif- 
erui;  the  body,  however,  is  shorter  and  not  parallel-sided, 
though  the  form  is  still  a  slender,  graceful  one. 

Female.  Body,  length  1,84  mm.,  width  .4  mm,;  pale 
with  narrow  distinct  marginal  markings. 

Head,  length  .5  mm.,  width  .28  mm.;  head  elongate 
conical,  with  expanded  uncolored  part  of  clypeus  in  front 
not  angulated  as  in  betphiha.  but  rounding;  three  clypeal 
hairs  and  one  on  dorsal  surface  in  front  of  the  trabecula 
projecting  over  the  margin;  trabecula;  small,  clear,  but 
distinct;  temporal  margins  weakly  convex  with  two  long 
hairs;   occipital  margin  faintly  concave;   eyes  flat  with  a 
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long  hair:  antennfe  uncolored,  short :  clypeal  signature 
uncolored;  mandibles  and  labium  brown,  a  narrow  lat- 
eral brown  mar}i;in  along  forehead  interrupted  in  front  of 
antenna  and  at  suture  and  along  temples. 

Prothorax  markedly  narrower  than  head;  quadrangu- 
lar, with  sides  converging  slightly  toward  front;  one  hair 
in  posterior  angle:  with  brown  marginal  band  distinct 
along  posterior  margin.  Metathorax  but  little  longer  than 
prothorax,  wider,  with  rapidly  diverging  lateral  margins: 
posterior  margin  angulated;  four  long  hairs  in  posterior 
angles,  grouped  in  pairs,  one  pair  being  a  short  distance 
inward  on  posterior  margin ;  an  interrupted,  lateral,  brown 
band  and  a  long,  triangular,  brown  blotch  projecting  in- 
wards from  middle  of  lateral  margin.  Legs  uncolored 
with  weakly  colored  tarsi. 

Abdomen  elongate,  with  convex  aides,  not  parallel: 
segments  ot  about  equal  length ;  segment  9  short  and 
with  weak,  rounding  emargination  on  posterior  margin; 
a  few  scattered  weak  hairs  on  surface,  and  segments  5-8 
with  one  or  two  weak  hairs  in  posterior  angles ;  a  narrow, 
lateral  band  emphatic  in  anterior  part  of  each  segment 
and  margined  outwardly  by  a  narrow  clear  space:  seg- 
ments 1-6  with  large,  median,  pale  brown  transverse 
blotch. 

NirmuB  giganticola  n.  sp.     (Plate  v,  fig.  6.) 

This  well-marked  A'irmus  of  the  group  nigropjctt  was 
taken  from  the  Short-tailed  Albatross,  Diomedea  albatrtts 
(Bay  of  Monterey,  California).  It  was  found  on  both  of 
two  birds  of  this  species  shot.  I  have  not  found  it  on 
any  other  bird-species. 

Body,  length  3.5  mm.,  width  .87  mm,;  white  with  a 
few  definitely  arranged  black  and  brown  spots;  of  about 
the  average  size  and  usual  shape  of  the  Nirmi  nigropicii; 
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body  with  a  few  hairs  on  margins,  general  surface  glab- 
rous. 

Description  of  male.  Head,  length  .75  mm.,  width  .62 
mm.;  conical,  front  produced  and  narrowly  rounded,  al- 
most angulated;  sides  of  forehead  with  five  hairs,  and  one 
short  one  between  the  first  two  which  rises  00  upper  sur- 
face of  clypeus  at  some  distance  from  the  margin;  be- 
tween second  and  third  marginal  hairs  a  short  hair  rising 
from  surface  of  head  so  far  inward  that  its  tip  does  not  pro- 
ject over  the  margin;  temporal  margins  rounding,  with  few 
short  hairs ;  occipital  margin  sUghtly  and  broadly  concave ; 
trabecule  wanting;  eyes  distinct;  antennae  with  first  and 
second  joints  longest,  each  as  long  as  third  and  fourth, 
fifth  longer  than  fourth,  uncolored ;  clypeus  uncolored ; 
margins  of  forehead  with  a  short,  interrupted,  dark  brown 
line ;  an  irregularly  shaped  dark  brown  orbital  blotch ;  a 
small  occipital  signature;   mandibles  chestnut  brown. 

Prothorax  rectangular,  angles  obtuse,  glabrous,  uncol- 
ored, with  broad  transparent  mai^in.  Metathorax  trape- 
zoidal, widest  at  posterior  angles;  lateral  margins  slightly 
concave,  deepest  before  the  middle;  posterior  margin 
weakly  concave;    a  slender  hair  at  each  posterior  angle. 
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hairs,  eighth  segment  with  two  haira  at  each  anterior  and 
posterior  angle;  ninth  segment  feebly  angularly  emar- 
ginated  with  one  short  stiff  hair  on  each  side  of  the  emar- 
gination;  lateral  margins  of  abdomen  transparent,  con- 
taining entering  whitish  appendages  of  clear  chitin,  and 
on  segments  2-73  small  distinct  black  blotch  near  the 
anterior  angle  of  each  segment;  seventh  segment  also 
with  a  slightly  curving,  elongate,  black  fleck  in  the  poste- 
rior angle;  eighth  segment  marked  like  the  seventh  ex- 
cept that  the  posterior  blotch  is  more  narrowly  linear; 
segment  9  with  a  narrow  marginal  blotch  on  each  side. 

Female  generally  similar  to  male;  abdomen  with  one 
hair  on  posterior  angle  of  first  segment,  two  hairs  on 
segments  2  —  4,  three  hairs  on  segments  5  —  7;  segment  g 
more  acute  than  in  male  and  two-pointed:  segment  8 
with  linear  blotch  extending  along  whole  length  of  mar- 
gin; inside  of  lower  end  of  this  blotch  and  of  marginal 
blotch  of  ninth  segment  a  curving,  linear,  brown  blotch; 
opening  of  vulva  with  nine  stiff  hairs  on  each  margin. 

This  member  of  the  Ntrmi  nigropicti  differs  markedly 
by  the  produced  and  narrowly  rounded  clypeus,  the  long 
metathorax  with  acuminate  posterior  margin,  and  the  en- 
tire absence  in  both  sexes  of  transverse  blotches  or  lines 
on  the  abdomen  from  such  forms  as  functatus,  seliiger, 
and  lineolalus,  which  in  general  appearance  are  somewhat 
similar  to  this  new  form. 

Nlrmus  boepbilus  n.  sp.     (Plate  v,  fig.  7,) 

A  single  female  taken  from  a  Killdeer  Plover,  .^gial- 
itis  vocifera  (Lawrence,  Kansas).  Packard's  outline 
figure  and  incomplete  description  of  Lipeurus  gracilis, 
host?  (Amer.  Nat.,  1870,  vol,  iv,  p.  95,  pi,  i,  fig.  6)  must 
refer  to  a  form  resembling,  in  shape  and  markings,  at 
least,  this  species.  The  new  species  belongs  to  the  group 
obsatro-sutitraii. 
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Description  of  female.  Body,  length  1.95  mm.,  width 
.34  mm.;  very  elongate  and  slender,  parallel-sided,  pale 
with  distinct  brown  marginal  bands  on  head,  thorax  and 
abdomen,  and  with  weakly  colored  and  ill-defined  trans- 
verse abdominal  markings. 

Head,  length  .48  mm,,  width  .23  mm.;  elongate,  con- 
ical, with  clypeus  expanded,  and  obtusely  angled  in  front 
and  at  sides;  the  expanded  part  of  the  clypeus  is  un- 
colored;  one  lateral  hair  on  expanded  clypeal  portion, 
two  in  front  of  the  suture  (one  rising  from  dorsal  surface 
and  one  from  ventral),  one  at  the  suture,  and  two  rising 
from  the  ventral  surface  and  projecting  beyond  the  lateral 
margin  behind  the  suture,  and  one  long  hair  rising  from 
the  internal  ba'nd  and  projecting  beyond  the  lateral  margin 
of  the  forehead:  trabecular  small  but  distinct,  acute; 
temporal  margins  subparallel,  with  one  long  hair  and  one 
shorter  hair;  occipital  margin  concave;  eyes  inconspicu- 
ous; antenna?  with  second  segment  longest,  fifth  next, 
third  next,  fourth  next,  segment  i  short  and  thick,  un- 
colored,  except  a  faint  brownish  tinge  on  segment  5; 
clypeal  signature  triangular  with  apex  toward  the  man- 
dibles ;  entire  lateral  margin  of  head  narrowly  dark  brown, 
interrupted  at  clypeal  suture  and  emphasized  at  beginning 
of  antennal  band;  uncolored  occipital  bands  converging 
toward  the  mandibles,  and  uncolored  internal  bands  bend- 
ing outward  at  suture  to  meet  antennal  bands  and  in  front 
of  mandibles  to  enclose  oral  fossa, 

Prothorax  truncated,  conical,  sides  converging  in  front, 
with  well  defined  brown  marginal  bands  around  the  en- 
tire segments,  and  a  single  hair  at  posterior  angle.  Meta- 
thorax  but  little  longer  than  prothorax.  wider,  also  trun- 
cated conical  with  lateral  brown  bands  interrupted  at 
middle,  and  three  long  hairs  in  posterier  angle,  and  one 
pustulated  hair  on  each  latero-posterior   margin;    a  me- 
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dian,  long,  apear-head  shaped  sternal  blotch  of  pale  brown 
showing  through.  Legs  with  colored  tarsi  and  strong 
claws. 

Abdomen  very  long,  slender,  parallel  sided,  with  few 
scattered  long  hairs  on  surface  and  in- posterior  angles  of 
segtnents;  segments  8—9  tapering  posteriorly;  segment 
9  slightly  but  angularly  emarginated,  without  terminal 
hairs  on  points;  all  segments  with  distinct  narrow  lateral 
brown  bands,  slightly  expanding  at  front  of  each  segment 
and  projecting  across  the  sutures;  segment  i  with  trun- 
cated, conical,  paler,  median  blotch;  other  segments  with 
indistinct,  large,  quadrangular,  median  blotches. 

Nirmus  punctatus  Nitzsch.     (Plate  vi,  figs  i  and  2.) 

Germiir's  Mag.  Eutomol.,  IKia,  vol.  iii,   p.  391. 
PMlojtiernii  iframmiciif  Gervniis,  Uitit.  Nnt.  Apterea,  1847,  vol.  iii,  p. 

350. 
Ifirmua  pancUilut  NitXBch.      Nit;!iioh.   (ed.   Gielmt)  ZeitsoliT.   [.   ges 

NatntwisB.,  1866,  vol.  siviii,  p.  .177;  Oiebel,  IubbcU  EpizoH,  mi. 

p.  178,  pi.  iv.   figs,  I,  2;  Piagel,  Le8  Peiiiculiuas,   1880,  p.  200,  pi. 

ivi,  fig.  4. 

A  female  and  two  immature  specimens  taken  from  a 
Western  Herring  Gull,  Larus  occideulah's  (Bay  of  Mon- 
terey, Caitt'ornia).  This  species  was  found  by  Nitzsch 
on  Imtus  ridtbundust  and  by  Piaget  on  a  Icarus  domi- 
nicamii  from  Chili,  a  Lams  crass I'roslris  from  China,  and 
a  Larus  ichtkyaelns  from  the  Volgas;  a  well  distributed 
form,  surely.  Piaget's  figure  omits  the  short  hairs  at  the 
anterior  angles  of  the  clypeiis  present  apparently  in  all 
nigropictt,  and  his  description  consistently  with  the  draw- 
ing refers  to  but  three  hairs  on  each  side  of  the  clypeus, 
where  there  are  really  four.  The  specimen  is  much 
larger  (length  2.4  mm.)  than  Piaget's  seem  to  have  been, 
the  average  length  of  his  female  specimens  being  1.9  mm. 

Description  of  young.  Length,  1.5  mm.,  differing  from 
adult  specially  in  incompleteness  of  markings  and  relative 
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Head,  length  .53  mm.,  width  .50  mm. ;  coiiiciil.  clypeus 
truncale.  even  slightly  concave  in  front,  a  short  hair  at 
each  anterior  angle  and  five  other  short  hairs  in  the  lateral 
margin  between  it  and  the  small  but  distinct  trabecula; 
temporal  margin  slightly  rounding,  with  two  longish  hairs, 
and  behind  the  hinder  one  two  very  short,  stiff,  prickle- 
like  hairs;  posterior  margin  straight;  antenna  uncolored, 
second  segment  longest,  third,  fourth  and  fifth  segments 
about  equal;  anterior  part  of  clypeus  transparent,  and  a 
transparent  space  on  each  side  just  inside  of  trabeculfc; 
margin  of  forehead  with  a  twice-interrupted,  uneven, 
black  line,  the  middle  third  of  it  not  contiguous  to  the 
margin  and  thickly  crescentic;  a  black  border  along  the 
temporal  margins,  bending  inwards  at  anterior  end;  labi- 
um black;   mandibles  chestnut  brown. 

Prothorax  quadrangular,  bordered  laterally  with  black, 
which  runs  inward  along  the  posterior  margin  one-third 
the  length  of  the  margin ;  a  single  hair  at  posterior  angles. 
Metathorax  pentagonal,  bordered  on  the  anterior  lateral 
margins  with  dark  brown,  inside  of  which  the  short, 
curvTng,  black,  intercoxal  lines  of  the  sternum  show 
through;  posterior  lateral  angles  with  five  strong  pustu- 
lated hairs  almost  exactly  as  in  frissians:  posterior  mar- 
gin angulated  on  abdomen;  sternal  markings  consist  of 
an  obtusely-pointed,  nipple-like  fleck,  projecting  inwards 
from  lateral  margin  of  metathorax.  Legs,  femur  with 
brown  fleck  at  basal  end  and  tibia  with  brown  blotch  at 
distal  end,  tarsus  brown,  otherwise  white;  tibia  with  three 
short,  stiff  hairs  on  inner  side  and  one  on  outer  side; 
femur  with  two  or  three  short  hairs  arising  in  basal  blotch. 

Abdomen  with  segment  4  widest;  nearly  parallel-sided 
for  most  of  its  length;  segment  i  with  small  black  blotch 
at  anterior  angles,  segments  2-7  with  triangular  (seg- 
ments 2— 3J,  or  curving,  angulated  (segments4— 7)  blotches 
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in  anterior  angles,  with  transparent  spots  at  posterior  an- 
gles and  margins  narrowly  transparent;  segment  8  with 
irregular  black  marginal  blotch ;  segment  9  with  two  short 
chestnut  lines  parallel  with  posterior  rounding  margin ;  on 
dorsal  surface  of  segments  2-6  a  median  transverse  chest- 
nut line  shortest  on  second  and  on  sixth  segments,  and 
with  anterior  border  of  each  mark  emarginated;  ventral 
surface  of  segment  5  with  broad  transverse  chestnut  blotch 
almost  divided  in  the  middle ;  segments  4  and  6  with  such 
blotches  completely  and  widely  divided,  making  two  lat- 
eral blotches  on  each  segment;  segment  3  with  faint  in- 
dications of  such  lateral  blotches;  genitalia  confined  to 
segments  7-8,  side  pieces  angulated  with  points  project- 
ing inwards  and  slightly  crossing  each  other  at  tips;  pos- 
terior angles  of  abdominal  segments  with  few  long  hairs; 
segment  8  with  hairs  rising  from  middle  of  margin;  seg- 
ment 9  with  about  twelve  hairs  along  posterior  margin 
which  is  broadly  rounded. 

Nirmus  status  Piaget.     (Plate  vi,  fig.  5.) 

Lea  FedicnliDen,  1S80,  p.  186,  pi.  xV,  tig.  8, 
^irniH*  tignattti  Piaget,  K6aif|.  Bin  Beitrag  zur  Mallophagenfaiiua, 
1684,  p.  10. 

Three  males  and  three  females  taken  from  an  American 
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length  2.5  mm.,  width  .62  mm.;  head,  length  ,56  mm,, 
width  .4  mm.  The  characterialic  markings  of  the  species. 
especially  the  large  and  sharply-defined  signature,  make 
it  easily  recognized. 

Nirmus  pileus  Nilzsch,      (Plate  vi,  fig.  6.) 

Gemnr's  Mag.  Eiilnrool.,  1818,  vi>l.  iii,  p,  291. 
Mirmm  pUtat  Nitisoh,  ZeilBchr,  I.  ges.  NdlnrwiBs.,   1866,  vol.  xxviii, 

p,  S73i  Qiebel,  luaeutB  Epizoa,  1874,  p.   162;  Piagel,  Lm  PedicQ- 

liues.  1880.  p.  182,  pi.  xv,  fig.  6. 
A  single  specimen,  female,  taken  from  an  American 
Avocet.  Jieatrt/ros/ra  americana  (Lawrence,  Kansas). 
Nitzsch's  and  Piaget's  specimens  were  laken  on  /ieciir- 
inroslra  avocelta,  I  figure  the  female,  although  Piaget's 
figure  is  excellent,  for  the  convenience  of  American  stu- 
dents. The  measurements  of  the  specimen  are:  Body, 
length  2.8  mm.,  width  ,78  mm.;  head,  length  .62  mm., 
width  ,60  mm.  These  measurements  vary  a  little  from 
Piaget's,  my  specimen  being  shorten  and  wider,  and  the 
head  a  fifth  greater  in  length  and  width. 

Nirmus  lineolatus  Nitzsch.      (Plate  vi,  figs.  7,  8  and  9.) 

Zeitath.  t.  gea,  NatnrwisB.,  1806,  vol,  iisiii.  p.  376  (ed.  Giebel). 
Nirmat  omofuit  Gnibe,  r.  MiddeudorSTB  sibir.  B«iite  Kool.,  vol.  i,  p. 

477.  pi.  i.  Hb.4. 
Nirmut  lineolalui  Nitzsob,  Bnrmeister.  Hnndb.  Entouol.,   1838,  Tol. 

ii,  p.  438;  Giebel.  losecU  Epizoa,  1874,  p.  177;  PUget,  Les  Pedi- 

onliuee,  I3S0.  p.  lOS. 
I  have  taken  this  common  JVirmus  of  the  gulls  from 
Larus  argentatus  smilhsonianus,  brachyrhynchus,  glau- 
cescens,  camis,  vega,  occidentalis,  keermanni,  californicus, 
delewarensis  (Bay  of  Monterey,  California).  Nitzsch 
found  it  on  Larus  ranus,  argcntattts,  giaucus,  tridaclylus, 
and  Piaget  on  argentatus  ^nC^glaucus.  It  is  readily  distin- 
guishable by  its  characteristic  head  markings  and  by  the 
ventral  abdominal  blotches  and  the  genitalia  of  the  male. 
The  young,  which  I  have  found  in  many  stages  of  growth. 
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differ  from  the  adult,  especially  in  the  shape  of  the  head 
and  the  markings  of  the  body,' 

Description  of  very  young.  Body  white,  with  few- 
brown  markings.  Head  short,  broadly  conical;  front 
rounded;  temporal  angles  with  a  single  longhair;  front 
with  two  very  short  hairs  on  each  side  (invisible  except 
under  high  magnification) ;  antennte  rather  short  and 
thick,  uncolored;  mandibles  pale  brown;  a  small  black 
ocular  fleck;  head  otherwise  uncolored.  Thorax  shaped 
as  in  adult,  with  but  four  long  metathoracic  hairs  instead 
of  six;  prothorax  unmarked;  a  small  fleck  at  anterior  an- 
gle of  metathorax.  Abdomen  with  sides  subparallel;  no 
medial  markings;  a  small  lateral  marginal  blotch  on  seg- 
ments 1-7;  segments  1-4  without  hairs  at  posterior  angles. 
Lipeurus  densus  n.  sp.     (Plate  vii,  figs,  i  and  2.) 

A  single  female  specimen  taken  from  a  Short-tailed 
Albatross,  Diomedea  albatrus  (Bay  of  Monterey,  Califor- 
nia). The  form  is  a  well-marked  member  of  the  group 
circumfasciata.  As  indicated  by  the  clypeus,  the  simple 
lateral  bands  of  the  abdomen,  and  the  concave  posterior 
margin  of  the  metathorax,  it  somewhat  resembles  ketero- 
grammicus  taken  byNitzach  andPiaget  on  Perdix cinerea. 
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head,  and  continuing,  interrupted  at  antennary  fossa;, 
along  temporal  margins  almost  to  occipital  angles. 

Prothorax  quadrangular,  convex  on  metathorax;  two 
separated  hairs  at  occipital  angles;  a  lateral  marginal 
brown  blotch  bounded  outwardly  along  its  posterior  half 
by  a  transparent  edge.  Metathorax  with  lateral  margins 
concave,  deepest  before  the  middle;  anterior  angles 
obliquely  truncate;  posterior  margin  straight  or  feebly 
concave;  three  long,  strong,  hairs  in  the  posterior  angles, 
arising  from  an  elliptical  uncolored  space:  a  large  brown 
blotch  in  anterior  angles,  and  a  smaller  one  in  posterior 
angles,  also  a  narrow  marginal  band  running  full  length 
of  segment.  Sternal  markings  consisting  of  a  faint  bor- 
dering of  anterior  coxal  cavities,  an  intercoxal  line  be- 
tween pro-  and  mesacox^e,  an  obscure  median  semicircular 
blotch  with  convex  margin  posteriorly,  and  a  rather  broad 
lateral  marginal  band  on  metathorax.  Fore  legs  short, 
coxje  narrowly  separated  and  globular,  femora  wide,  tarsi 
alone  colored :  middle  and  hind  legs  long,  coxse  produced 
widely  and  separated;  femora  long  and  slender;  femora 
and  tibiae  with  dorsal,  elongate,  dark  brown  markings; 
tarsi  and  claws  pale  brown;  tibis  with  two  long  hairs 
and  three  short  ones  on  outer  margin. 

Abdomen  with  sides  of  segments  1—7  parallel;  sides  of 
segments  8-10  tapering  posteriorly,  tenth  segment  bi- 
cuspidate ;  posterior  angles  of  segments  1-4  without  hairs, 
angles  of  segments  5-6  with  one  hair,  of  segment  7  with 
three  hairs,  segment  8  with  one  hair  rising  before  the 
angle,  segment  9  with  two  hairs,  segment  10  with  each 
posterior  point  bearing  four  hairs,  two  arising  on  mar- 
gin and  one  each  from  dorsal  and  ventral  surfaces;  a 
strong  broad,  dark  brown,  marginal  band,  this  band  pro- 
jecting in  on  segment  9  almost  to  median  line:  segment 
10  wholly  colored. 
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Lipeurus  varius  n.  ap,      (Plate  vii,  figs.  3  and  4.) 

A  common  parasite  of  the  Pacific  Fulmars,  J-'ii/maras 
glacialls  v&rs.  g/upischa  aaA  roefgrrsii,  being  found  by  me 
on  twenty-six  out  of  thirtj'  specimens  of  these  Fulmars 
shot  on  the  Bay  of  Monterey,  California.  This  white 
and  blotched  species  belongs  to  the  L/'pcurr  circumfasci- 
aft,  and  shows  some  similarity  of  appearance  to  tricolor 
Piaget  (Les  Pediculines,  p.  363,  pi.  xx.v,  fig.  4),  taken 
from  an  Albatross.  Although  this  parasite  was  found  on 
nearly  all  the  Fulmars  shot,  on  none  was  it  present  in 
large  numbers  (as  was  its  companion  Lipeurus  celer) ,  and 
among  all  the  specimens  taken  by  me,  perhaps  one  hun- 
dred in  total  number,  there  is  not  a  male. 

Description  of  female.  Body,  length  2.9  mm,,  width 
.62  mm,;  white,  with  distinct  dark  brown  markings, 
marginal  on  head  and  thorax,  and  as  lateral  blotches  not 
reaching  the  margins  on  abdomen. 

Head,  length  .6  mm.,  width  .4  mm.;  sides  subparal- 
lel,  front  parabolic,  with  five  marginal  hairs  on  forehead, 
one  of  which  is  separated  from  the  others  and  close  to 
angle  of  antennary  fossa,  and  a  short  hair  on  dorsal  sur- 
face projecting  beyond  the  margin  between  first  two  mar- 
ginal hairs;  trabecule  wanting;  temporal  margins  with 
a  single  short  hair;  eyes  distinct,  with  a  tine  prickle  on 
margin  just  behind  them;  occipital  margin  straight;  head 
uncolored  and  pale  smoky  brown,  with  dark  brown  cir- 
cumferential antenna!  bands  and  ocular  blotch'es  which 
extend  backwards,  paHng,  over  temporal  region;  antennae 
uncolored,  first  two  segments  about  equal,  third  and  fourth 
equal  and  shorter,  and  fifth  slightly  longer  than  third  or 
fourth. 

Prothorax  nearly  square,  angles  rounding,  posterior 
ones  slightly  swollen;  whitish,  except  even  dark  brown 
lateral  border.     Metathorax  elongate,  slightly   widening' 


posteriorly,  anterior  angles  swollen,  posterior  margin 
straight,  with  four  long  hairs,  not  pustulated,  in  posterior 
angles ;  lateral  margins  unevenly  bordered  with  blauk  and 
dark  brown,  widest  anteriorly;  sternal  blotch  pale  brown, 
anterior  part  elliptical,  with  a  backward-projecting,  long, 
slender,  taperiny  process.  Legs  uncolored  except  for 
pale  brown  tarsi  and  claws. 

Abdomen  slightly  widening  to  segment  6,  and  then 
more  rapidly  narrowing;  white,  with  two  lateral  brown 
quadrangular  blotches,  fading  inwardly,  and  each,  except 
on  segments  i  and  7-9.  with  uncolored  sligmatal  spot; 
these  distinct  and  characteristic  lateral  blotches  do  not 
touch  the  lateral  margin,  the  white  marginal  border  vary- 
ing from  very  narrow  to  one-half  the  width  of  the  blotches, 
as  in  the  specimen  figured;  ninth  segment  angularly 
emarginated  with  two  hairs  on  each  point. 

I  figure  an  immature  specimen  which  is  about  one-half 
the  size  of  an  adult;  it  lacks  entirely  the  abdominal  mark- 
ings, showing  small  portions,  but  intensely  colored,  of  the 
thoracic  and  head  markings.  The  presence  of  but  one  of 
the  long  metathoracic  hairs  is  interesting,  and  the  usual 
large  head,  characteristic  of  the  immature  stages,  is 
noticeable. 
Lipeuru  celer  n.  sp.      (Plate  vii,  figs.  5  and  6). 

This  large  dark  form  was  found  in  great  numbers  on  all 
specimens  except  one  of  thirty  Pacific  Fulmars,  Fulmarus 
glacialh  vars.  ghtpischa  and  rodgersti  {Bay  of  Monterey, 
California),  examined  by  me.  It  belongs  to  Taschen- 
berg's  group,  clypeati  sultira  indistmcta,  and  its  most 
obvious  resemblances  are  to  grandis  taken  by  Piaget  on 
Proceilaria  pdagica  Kxi  the  Zoological  Garden  of  Rotter- 
dam. It  is  distinguished  from  grandis  by  the  different 
form  of  the  head,  by  lacking  the  occipital  signature,  by 
the  presence  of  occipital  bands,  by  the  markedly  different 
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abdominal  markings,  by  the  different  character  of  the 
last  segment  of  the  male,  and  by  other  less  obvious  char- 
acters. Its  dark  color  and  large  size  make  it  a  conspicu- 
ous object  on  the  birds. 

Description  of  female.  Length  3.37  mm.,  width  .7 
mm.;  body  everywhere  brown,  the  accentuated  markings 
black,  sides  of   head,  thorax  and  abdomen  subparallel. 

Head,  length  7.  mm.,  width  ,5  mm.;  sides  nearly  par- 
allel; clypeus  narrowly  rounded  in  front  with  six  lateral 
short  hairs  of  which  four  are  located  along  the  margin  at 
nearly  equal  distances  apart,  one  arising  from  the  dorsal 
surface  near  the  anterior  marginal  hair,  and  one  near  the 
antennie;  trabeculie  wanting;  temporal  margins  weakly 
convex  with  one  long  hair;  antennce  with  segments  1—2 
about  equal  in  length,  segment  3  but  little  shorter,  seg- 
ments 4-5  shorter  and  feebly  colored;  whole  head  chest- 
nut brown;  clypeal  signature  wide  anteriorly,  short,  and 
acuminate  posteriorly;  the  pronounced  antennal  bands 
projecting  inward  at  their  basal  extremities;  the  irregular 
orbital  blotches,  the  narrow  temporal  marginal  bands, 
and  the  distinct  occipital  bands  much  expanded  at  occip- 
ital margin,  black  or  strongly  dark  brown. 

Prothorax  short,  quadrangular,  slightly  wider  poster- 
iorly; chestnut  brown,  paler  in  the  middle;  lateral  bor- 
ders black.  Metathorax  widest  at  posterior  angles ;  brown ; 
lateral  margins  broadly  and  irregularly  bordered  with 
black;  four  long  hairs  arising  from  an  uncolored  spot. 
Sternum  almost  completely  brown,  showing  a  broad  long 
median  blotch  abruptly  pointed  behind,  set  off  by  narrow 
uncolored  lines  from  the  broad  lateral  bands.  Legs  with 
coxEe,  femora  and  tibia!  dark  brown;  femora  paler  on 
inner  side  and  at  distal  extremity ;  trochanters  uncolored ; 
tarsi  pale  brown. 

Abdomen  with  sides   nearly  parallel;    segment  8   nar- 
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rower  and  segment  9  very  narrow  and  short;  segment  i 
shorter  than  the  nearly  equal  segments  2-7;  all  segments 
brown;  segments  1—7  with  a  rather  broad,  black,  lateral, 
marginal  blotch,  emarginated  on  inner  face ;  these  blotches 
touching  at  the  sutures  produce  a  continuous  lateral  band 
emarginated  on  each  segment;  segment  8  not  distinctly 
blotched,  but  with  narrow  lateral  black  margin;  segment 
9  slightly  emarginated,  and  with  a  brown  blotch  on  each 
side;  segment  i  especially,  and  segment  2  with  an  ill- 
defined  median  blotch  of  dark  brown ;  the  sutures  between 
segments  2-7  showing  except  at  lateral  ends  as  uncolored 
lines;  below,  the  lateral  bands  are  narrower  and  not 
emarginated  (or  famtly  on  each  segment) ;  segment  i 
with  distinct  median  blotch,  and  segment  2  with  a  larger 
indistinct  blotch;  one  or  two  hairs  at  posterior  angles  of 
segments;   on  segments  7-9  more  haira. 

Male.  Body,  length  3.44  mm,,  width  ,59  mm,;  head, 
length  .72  mm,,  width  5.  mm,  Antennie,  first  joint  as  long 
as  all  others  combined,  second  next  longest,  third  short  with 
a  dorsal  angular  projection  at  distal  extremity,  fifth  slightly 
longer  than  fourth;  first,  fourth  and  fifth  more  colored 
than  others.  Abdominal  segments  with  complete  trans- 
verse dark  brown  bands,  black  at  lateral  margins,  and 
with  paler  stigmatal  spots;  ninth  segment  very  small  and 
not  emarginated. 

Rudow  (Zeitschr.  f.  ges.  Naturwiss..  1870,  vol.  xxxv, 
pp.  121— 137),  describes  several  Lipeuri  taken  on  Procel- 
laria.  and  one,  nigricans,  is  a  form  as  dark  as  celer, 
but  all  of  these  species  are  small,  nigricans  being  but  1.5 
mm.  long. 

Lipeiinis  longipilus  n,  sp.      (Plate  vii.  fig.  7.) 

A  few  males  and  females  taken  from  two  specimens 
(out  of  ten  shot)  of  the  American  Coot,  Ftdica  amertcana 
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( Montn-er.  Califomu/.  The  fpecies  wa<  not  present  on 
any  one  ot  fire  Cof>ts  taken  ai  Lavrrace.  Kansas.  A 
wcU-marked  number  of  the  e^ocp  dypcMti  smtmra  dii- 
tincta. 

Description  oj  the  male.  Bodr.  lei^ui  :;.4  mm.,  width 
.4mm.;  fnhginoas  with  pakT femora. amennz.prothorax 
and  posterior  haU  of  abdooien.  and  b!ack  mar^nal  bands 
on  head,  thorax  and  abdomen. 

Head,  length  .53  mm.,  width  .^z  mm. :  elongau.  conical, 
with  narrowly  parabolic  from.  lonr  marginal  hairs  in  front 
of  sutare  and  three  behind  it:  temporal  margins  with 
one  hair,  occipital  margin  straight  or  feebly  concave;  no 
trabecular;  eyes  inconspcoons :  antenna^.  nrst  segment 
shon,  second  segment  large,  broadest  at  base,  alinost  as 
long  as  third,  fourth  and  fifth  together,  third  deeply 
notched  and  with  an  aimte  claw-Eke  extremity,  fourth 
and  fifth  short,  n'lindrical  and  more  strongly  colored  than 
other  segments;  signature  shield-sbaped,  extending  to 
front  margin  of  head,  pale-colored  anteriorly,  with  indis> 
tinct  transverse  striae  p>aralle]  with  anterior  margin,  dark 
brown  behind,  a  distinct  suture  extending  from  posterior 
angle  along  the  median  tine  not  quite  to  the  anterior  mar- 


lateral  border  of  black,  widest  at  constriction.  Legs  with 
dark  colored  coxeb  aod  tibiK,  paler  femora  with  darker 
markings. 

Abdomen  elongate,  first  segment  much  narrower  than 
thorax  at  articulation,  segments  gradually  widening  to  the 
fifth  and  narrowing  from  there  to  the  ninth ;  segments  5—7 
shorter  than  others;  segments  1—2  with  one  hair  at  pos- 
terior angle,  segment  3  with  two  hairs,  and  remaining 
segments  with  much  longer  hairs;  distinct  marginal  black 
bands,  with  clear  segmental  spots;  transversal  dark  brown 
bands,  narrower  on  segments  5—7;  ninth  segment  wholly 
colored  and  angularly  emarginated,  the  points  each  with 
two  short  hairs. 

Female.  Body,  length  2.65  mm.,  width  .5  mm.;  head, 
length,  .55  mm.,  width  .35  mm,;  slightly  larger  than  male; 
antenniE,  second  and  fifth  segments  about  equal,  longest, 
third  and  fourth  about  equal;  abdomen  with  segments 
gradually  shortening  from  first  backward  through  the 
seventh,  eighth  slightly  longer,  ninth  deeply  angularly 
emarginate,  the  two  acute  points  without  hairs;  from  the 
dorsal  face  of  the  eighth  segment  two  very  long  hairs 
arise  just  inside  of  the  black  lateral  band;  all  segments 
wholly  colored  except  posterior  half  of  the  eighth;  the 
transverse  sutures  uncolored,  and  indications  of  an  uncol- 
ored  median  longitudinal  line  on  segments  3  —  6;  lateral 
marginal  bands  black,  with  clear  stigmata!  spots  on  inner 
margin. 

Lipeunis  picturatus  n.  sp.      (Plate  viii,  figs,  i  and  2.) 

Four  specimens,  all  female,  taken  on  two  specimens  of 
American  Coot,  Fulica  americana  (Monterey,  Califor- 
nia), out  of  ten  shot.  No  specimens  found  on  four  Coots 
killed  at  Lawrence,  Kansas.  A  finely-marked  form,  with 
indistinct  suture. 


■s^  tun-      Bi«rtf*r    janiUt;»-«tf»^,  er-uns^ 

•Tit  tarr-.m.-i  rvuwoH^  ir  jscmii-.th;  r 
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entirely  across,  with  narrow  marginal  black  bands,  and 
two  quadrangular  smoky  brown  blotches  separated  from 
each  other  and  from  lateral  band  by  uncolored  spaces. 

In  an  immature  specimen  (plate  viii,  fig.  2)  of  about 
same  size  as  adults,  the  markings  are  less  intensely  col- 
ored, the  occipital  signature  and  precoxal  lines  of  ventral 
surface  showing  through,  and  the  segmental  parts  of  the 
marginal  abdominal  bands  distinct,  so  that  each  segment 
appears  to  have  four  blotches,  the  outer  ones  darker. 

Lipeurus  diversus  n.  sp.      (Plate  viii,  figs.  3  and  4.) 

Several  specimens  taken  from  the  Black-vented  Shear- 
water, Pujinus  ophthomclas  (Bay  of  Monterey,  Califor- 
nia). The  species  is  very  like,  in  outline  and  markings, 
Piaget's  species  angnsliceps  (Les  Pediculines,  p.  306,  pi. 
XXV,  fig.  4)  from  a  Thalassidroma  leachi  (Zool.  Garden 
of  Rotterdam),  but  shows  such  marked  difference  in  size 
and  certain  details  that  it  must  be  looked  on  as  a  distinct 
species. 

The  measurements  of  the  specimens  are  (following  in 
parentheses  are  the  corresponding  dimensions  of  ang^tsti- 
ceps  as  given  by  Piaget) :  Male,  body,  length  3.4  mm. 
(2.8  mm.),  width  .37  mm,  (.30  mm.);  head,  length  .7 
mm.  (.6  mm.),  width  .37  mm.  (.28  mm.).  Female, 
body,  length  4.1  ram.  (3.65  mm.),  width  .5  mm.  (.46 
mm.)  ;  head,  length  .72  mm.  (.65  mm.),  width  .43  mm. 
(.37  mm.).  The  description  of  the  species  in  general  is 
that  given  for  angusticcps  differing  as  follows:  Male,  the 
posterior  border  of  the  signature  angularly  concave,  not 
straight;  the  temporal  margins  with  two  short  hairs  in- 
stead of  one ;  the  antenna!  colored  bands  bending  inwards 
at  the  clypeal  suture  and  continuous  with  the  internal 
bands  which  bound  the  oral  fossa;  the  metathorax  with 
five  long  hairs  on  posterior  angles  mstead  of   two;    the 
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legs  concolorous  with  the  pale  body  color,  not  strongly 
colored;  the  last  two  segments  of  the  abdomen  not,  as  in 
angusticeps,  with  straight  tapering  sides  bearing  six  short 
hairs  and  the  last  segment  emarginated,  but  with  convex 
margins  with  two  or  three  rather  long  hairs,  and  the  last 
segment  very  finely  if  at  all  emarginated.  Female,  the 
last  segment  of  the  abdomen  not  '•profotidi^nienl  enfaiilc,^^ 
but  slightly  and  narrowly  emarginated;  also  no  median 
uncolored  line  on  the  first  two  segments. 

Lipeums  limitatus  n.  sp.      (Plate  viii,  figs.  5  and  6). 

Three  females  taken  from  a  Dark-bodied  Shearwater, 
Puffintii  grhcHS  (Bay  of  Monterey,  California).  This 
species  belongs  to  the  group  clypeati  mtura  tndistincta, 
and  is  the  first  L.ipeurus  to  be  found  on  Puffinus, 

Description  of  female.  Body,  length  2.75  mm.,  width 
.41  mm.;  slender,  parallel-sided,  pale  with  light  yellowish 
brown  well  defined  markings. 

Head,  length  .6  mm.,  width  4.  mm.;  elongate,  conical, 
front  rounded,  with  four  short  marginal  hairs,  one  on 
dorsal  surface  between  first  and  second  marginal  hairs, 
and  one  very  short  hair  at  antennal  angle;  trabecule 
wanting;  temporal  margins  with  one  hair;  occipital  mar- 
gin nearly  straight;  eyes  inconspicuous;  antennse  with 
second  segment  longest,  first  nearly  as  long,  fifth  slightly 
longer  than  either  the  third  or  fourth,  which  are  equal, 
concolorous  with  the  head  or  paler;  whole  head  pale,  yel- 
lowish brown,  with  darker  marginal  bands  of  forehead 
connected  at  front  By  paler  striated  clypeal  band;  a  nar- 
row, frontal  margin  of  the  clypeus  transparent;  the  rest 
of  the  clypeus  pale  brown,  hinder  margin  emarginated; 
a  brown  ocular  blotch,  and  the  temporal  margins  near  the 
eyes  feebly  browner  than  head  color. 

Prothorax  short,   hexagonal,  with  latero-anterior   mar- 
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gins  short  and  hardly  distinct  from  lateral  margins ;  lateral 
margins  narrowly  darker  colored  than  rest  of  segment; 
no  hairs,  Metathorax  almost  three  times  as  long  as  pro- 
thorax;  sides  subparallel:  hind  margin  feebly  convex  or 
slightly  angulated  on  abdomen;  with  four  long  hairs  and 
one  short  one  in  posterior  angles,  the  short  hair  being 
next  to  the  outermost  hair;  the  lateral  margins  very  nar- 
rowly darker  edged  along  their  hinder  half.  Legs  con- 
colorous  with  body,  dorsally  narrowly  darker  edged. 

Abdomen  slender  elongate,  subparallel-sided.  growing 
slightly  wider  to  segment  7.  segments  8-10  tapering;  seg- 
ments 1-7  subequal  in  length,  segment  8  half  as  long  as 
segment  7,  segment  9  shorter  than  segment  8;  segment 
10  obtusely  two-pointed;  very  sparsely  haired,  segments 
2-6  with  one  short  hair  on  margin  just  in  front  of  poste- 
rior angle,'  a  square  pale  brown  blotch  on  each  side  of 
segments  r-7,  darker-edged  outwardly,  and  separated  by 
a  distinct  median  uncolored  line;  blotches  of  segment  8 
meeting,  and  the  markings  of  segment  9  continuous. 

Llpeurus  constrictus  n.  sp.      (Plate  viii,  tigs.  7  and  8.) 

Found  on  three  out  ot  six  specimens  of  the  Surf 
Scoter,  Oidemia  per&picillaia,  and  on  one  out  of  six  speci- 
mens of  the  White-winged  Scoter,  Oidemia  degiatidi 
(Bay  of  Monterey,  California) ;  also  found  on  a  speci- 
men of  fcrspiciUata  taken  at  Lawrence,  Kansas  (Kansas 
River,  during  migration).  The  new  form  belongs  to  the 
group  hiselosi,  and  is  distinguished  from  squalidits,  the 
member  of  the  group  which  the  new  form  most  resembles 
by  the  smaller  size,  by  the  narrow  basal  abdominal  seg- 
ments, and  by  the  concave  hinder  margin  of  the  clypeal 
signature.  Many  specimens,  males,  females  and  young 
were  taken. 

Description  of  the  male.  Body,  length,  2.1,1  mm.. 
width  5  mm.:   general  habitus  of  sgualidus,  but  distinctly 
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basal  abdominal  seg- 


smaller  and  with  waist-like  nar 
ments. 

Head,  length  .53  mm.,  width  .41  mm.;  temporal  mar- 
gins with  five  very  short  stiff  hairs  or  prickles  and  one 
longer  hair;  antennal  bands  most  strongly  marked  at 
anterior  end,  ocular  blotch  dark  brown,  and  temporal 
margin  broadly  banded  with  brown  paling  internally. 
Lateral  bands  of  prothorax  darkest  at  posterior  angles. 
Metathorax  with  large,  lateral,  marginal,  dark  brown  blotch 
in  front  of  the  middle,  and  margin  behind  the  blotch  dark 
brown;  hairs  seven,  as  insgualidus.  Legs concolorous  with 
body,  tarsi  and  claws  darker.  First  two  abdominal  seg- 
ments much  narrower  than  succeeding  ones,  segments  4—5 
the  widest;  segments  3—6  with  two  hairs,  a  long  one  and  a 
short  one,  at  posterior  angles;  segment  9  feebly  emar- 
ginated,  thus  obtusely  two-pointed;  segment!  short,  seg- 
ments 2-3  longest  and  equal,  segments  4-5  next  long- 
est and  equal,  segment  6  very  short  especially  in  middle, 
segments  7-8  equal;  lateral  marginal  bands  distinct,  dark 
brown;  within  pale  yellowish  brown  quadrangular  blotches 
separated  by  uncolored  median  line  on  segments  2—4. 

The  female  is  larger;  body,  length  3.12  mm.,  width 
.66  mm.;  head,  length,  .63  mm.,  width  .5  mm.;  first  ab- 
dominal segments  shorter,  segments  2—7  about  equal, 
segment  9  very  slightly  emarginaled. 

The  young  of  this  species,  as  probably  of  all  bisetost, 
show  characteristic  transparent,  narrow,  lateral,  abdominal 
margins,  and  on  segments  1—7  along  the  lateral  third  of 
the  hinder  margin  of  each  segment  a  linear  transparent 
space;   no  brown  markings. 

Li-peurus  functttlattts  of  Rudow  (Zeitsch.  f.  ges.  Natur 
wiss.,  V.  xxxvi,  p.  137),  from  Oidemia  fusca  is  probably 
an  immature  specimen  of  this  species. 


Lipeurus  ferox  Giebel.     (Plate  ix.  figs,  i  and  2.) 

ZeiUoli.  I.  gEs.  HatiirwiGH.,  1867,  iiix,  p.  195. 
Pediculaa  diomtj-t.     Fabr,  Ent.  Syst.,  1704,  iv,  p.  421. 
Lipeurus  diomrdn  Dufoni.     Aon.  Hoc.  Ent,  Prnuce,  1S34,  iv,   p.  601*, 

Hga.   1   sud  2;  Oiglioli,    Quart.  Jour.   Mic.  Sci..   1864.  iv.   N.  »., 

p.  !9,  pkte  i.  b.  ligB.  1,  2. 
Lipenrun  pe'lrri/ormis  Dafour.     Aon.  Hoc.  Ent.  Friiuee.   1834,  iv.   p. 

676,  pi.  26.  flg.  4. 
Li}teuTut  ferox  Giebel.     InaecU  Epizoii.  1874,  p.  2.35.    PinRet,  E.  Les 

Pedi  mi  linen,   1880.  \i.   .133.     Tascheuberg,   O.,   Db  MnllopIiAgeii, 

1882,  p.  14.5,  pi.  V,  flgR.   I,  la. 

To  this  large  and  striking  species  may  be  attributed 
three  specimens,  one  male  and  two  females,  taken  from 
the  Short-tailed  Albatros,  Diomedea  aUiatrtts.  The  male 
was  taken  from  one  bird,  the  two  females  from  another; 
these  two  birds,  both  immature,  were  the  only  speci- 
mens of  this  bird  species  taken  on  the  Bay  of  Monterey, 
The  various  descriptions  ai  ferox  by  Giglioli,  Giebel, 
and  Taschenberg  differ  somewhat;  Giebel  had  only  a 
male  before  him;  Taschenberg  had  in  addition  an  imma- 
ture female,  and  while  Giglioli  had  both  sexes  his  de- 
scriptions are  incomplete. 

Description  of  female.  Body,  length  9.  mm.,  tapering 
from  sixth  abdominal  segment  abruptly  to  tip  of  abdomen, 
and  gradually  toward  the  head:  strongly  and  distinctly 
marked  with  dark  brown  on  both  sides  of  the  body  for 
its  whole  length;  a  median  uncolored  line  widest  on  head 
and  on  sixth  abdominal  segment:  body  nearly  glabrous. 

Head,  length  2.1  mm.,  width  r.4  mm.;  widest  behind 
the  eyes;  margins  of  head  in  front  of  antenna;  nearly 
straight  and  oblique;  temporal  margin  feebly  rounding; 
occipital  margin  weakly  concave ;  clypeal  suture  distinct ; 
clypeus  convex  in  front,  without  hairs  or  bristles:  at 
suture  a  slight  rounded  emargination,  with  one  long  hair, 
and  behind  it  five  short  hairs,  farther  back  one  short  hair, 
and  in  front  of  insertion  of  antennae  two  short  hairs;  sig- 
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nature  large,  broadly  triangular  with  rounded  angles,  froot 
margin  parallel  with  mai^n  of  cK'peus:  antennfe  with 
first  segment  uncolored,  the  remaining  four  brown,  seg- 
ment 2  longest,  segments  i  and  3  about  equal,  segment 
5  shorter  than  segment  4,  each  segment  with  a  few  short 
hairs;  angles  of  antennar}'  fossie  not  projecting;  eyes 
prominent;  temporal  margin  with  a  few  verj- short  bristles; 
head  broadly  margined,  widest  posteriorly,  with  dark 
brown ;  a  dark  brown  band  across  the  head  immediately 
behind  the  clypeal  signature. 

Length  of  thorax  2.5  mm.,  width  1.9  mm.;  prothor<u£ 
forming  a  parallelogram  a  little  wider  than  long,  the  angles 
weakly  rounded ;  lateral  borders  dark  brown,  extending 
inward  along  the  front  and  hind  margins  toward  the 
middle,  but  not  reaching  it,  leaving  the  middle  third  of 
the  segment  uncolored.  Metathorax  expanding  posteri- 
orly; lateral  margins  with  some  small,  uneven,  rounded 
projections  about  the  middle;  posterior  margin  slightly 
concave,  angles  acute;  near  each  angle  near  the  posterior 
margin  a  single  pustulated  hair,  and  a  little  further  in 
seven  long  pustulated  hairs  grouped  in  a  small,  elliptical, 
uncolored  space;  the  whole  metathorax  strongly  brown 
except  narrowly  along  the  posterior  margin  and  behind 
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consisting  of  very  dark  lateral  border  and  large  trans- 
verse lateral  blotches,  those  of  segment  6  meeting  at 
middle  line,  others  not  meeting;  an  uncolored,  median, 
longitudinal  line  interrupted  on  segment  6;  on  ventral 
side  transverse  blotches  continuous  across  all  the  seg- 
ments; anterior  and  posterior  margins  of  each  segment 
narrowly  uncolored;  an  ill-defined  stigmatal  uncolored 
spot  on  segments  2-7  ;  segment  8  conical,  much  narrower 
than  segment  7,  and  segment  9  very  short  and  narrow, 
two-pointed,  each  point  bearing  two  strong  hairs ;  sparsely 
haired;  posterior  lateral  angles  of  segment  i  with  one 
hair,  of  segments  2—4  with  two  hairs,  of  segments  5-^ 
with  three  hairs,  of  segment  7  with  four  hairs;  segment 
8  with  two  strong  hairs  near  anterior  lateral  angle,  two 
shorter  hairs  on  side  and  three  separated,  strong,  pustu- 
lated hairs  on  each  half  of  posterior  margin. 

The  male  specimen  of /Vro.v  taken  by  me  differs  rather 
markedl)-  in  some  respects  from  Taschenberg's  careful 
description  of  the  specimen  in  his  hands.  Indeed,  it  has 
been  a  question  with  me  whether  my  specimens  could 
fairly  be  attributed  to  this  species. 

Lipetirus   forficulatus  Nitzsch.      (Plate   ix.  tigs.   3,  4,  5 
and  6.) 

1  Zeitschr.  f.  gee.  NataiwisB,  (Ed.  Giebet),  1666,  vol.  iXTiii,   p.  386. 

H       Lipeurus  /orjfculatus  NitZHoh,   Giebd,    Ingeota   EpJMa,    1874.   p.  238; 
P  Taachenberg,  Die  Malt oph age u,  1883,  p.  157,  pi.  it,  Brh.  6,  Ha.  6b. 

Taken  from  four  of  five  specimens  killed  of  the  Cal- 
ifornia Brown  Pelican,  Pefecanus  califonncus  {Bay  of 
Monterey.  California),  and  on  two  White  Pelicans,  Pele- 
canus  erythrorhynchui  (Lawrence,  Kansas),  the  parasites 
numerous  on  the  birds.  Nitzsch's  specimens  were  taken 
from  Pclecamis  onocrtUaliis  (locality?).  My  specimens 
show  distinctly  the  short  forked  projection  on  the  first 
segment  of  the  antennae  of  the  male,  the  character  noted 
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by  Taschenberg  which  distinguishes  this  species  from  the 
otherwise  similar  form  bifasciaius  Piaget,  found  on  Pele- 
canus  crispus  (Zool.  Garden  of  Rotterdam), 

I  figure  both  sexes,  although  Taschenberg's  figure  of 
the  male  is  good.  I  figure  also  two  stages  of  the  young. 
The  measurements  of  the  specimens  figured  are  as  fol- 
lows: Male,  body,  length  2.6  mm.,  width  .62  mm. ;  head, 
length  .52  mm.,  width  .5  mm.  Female,  body,  length  2.7 
mm.,  width  .9  mm.;  head,  length  .56  mm.,  width  .56 
mm.  Young  female,  body,  length  2.28  mm.,  width  .72 
mm.;  head,  length  .5  mm.,  width  .48  mm.  Very  young, 
body,  length  i,  mm.,  width  .44  mm,;  head,  length  .375 
mm.,  width  .44  mm. 

Lipearns  temporalis  Nitzsch.     (Plate  x,  fig.  i.) 

Oennar'a  Mag.  Entoniol ,  1818,  vol.  lii,  p.  202. 
Sicinui  mergi  Mrrati  De  Qeer,  Hetn.poar  servir  a  lliisl.  des  laseoteB, 

1778,  Tol.  »ii,  p.  78,  pi.  iy,  fig.  13. 
Pedieutui  mergi  FabiioiaB,  SpMies  iDsevtoTnm,  1781,  vol.  ji,  p.  480. 
Lipevrui  Umporali»   NUzach.     Dsnoy,  Monograph.     Anoplar.  Brit., 

1842,  p.  17S,  pi.  xiv,  fig.  7;  Giebel,  Inaecta  Epizoa,  1874,  p.  239; 

Piaget,  Lea  FediCDliueti,  ISSO,  p.  350,  pi.  iixi,  fig.  1. 

Two  females  and  a  male  taken  from  a  Red-breasted 
Merganser,  Merganser  serralor  (Bay  of  Monterey,  Cali- 
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Specimens,   females   only,  were   taken   from   Procellaria 
capensh  (locality  ?). 

My  adult  specimens  (three  females)  differ  from  Tasch- 
enberg's  description  in  these  details:  the  eye  has  a  small 
hair  not  mentioned  by  Taschenberg;  the  front  angles  of 
the  antennary  fosste  are  prolonged  into  small  but  distinct 
trabecule;  there  are  five  long  hairs,  not  four,  in  the  pos- 
terior angles  of  the  metathorax,  four  hairs  rising  near 
together  in  a  clear  space  and  the  fifth  apart  and  near  the 
lateral  margin.  I  find  distinctly  in  undoubted  adult  spec- 
imens the  ten  abdominal  segments  referred  to  by  Tasch- 
enberg, who  thought  his  specimens  might  be  immature. 
The  measurements  agree  well,  those  of  the  adult  female 
figured  by  me  being:  body,  length  2,50  mm.,  width  .56 
mm,;  head,  length  .75  mm.,  width  .53  mm.  I  figure  an 
adult  female  and  a  very  young. 

Lipeurus  toxoceros  Nitzsch.      (Plate  x,  figs.  3  and  5.) 

ZeitBchr.  f.  ges.  NaEarwies.  (ed.  Qiebel}.  \Wi,  vol.  iiviii,   p.  3S6, 
Liptariir.   toxocerot  NitMch.    Oiebel,  IuBccta    Epizon,   187*.  p. ,237; 

Piaget,  Lea  PedicnliuBB,   1880,  p.  343;  TaBcheDberg,   Dis  Uallo- 

pbugen,  1882,  p.  140,  pi.  W,  fig.  7. 
Lipfttrus  gyroetrot  Nitzsch  (ed.  Giebel),  ZeitBchr.  f.  ges.  Natnraiae.,    . 

I80S,  Tol.  xiviii,  p.  386. 
An  adult  male  and  two  young  taken  on  two  specimens 
of  Farallone  Shag,  Phalacrocorax  dilo-phus  alboeiliatus 
(Bay  of  Monterey,  California),  and  one  adult  male  from 
a  California  Brown  Pelican,  Pclecavits  californiciis  (Bay 
of  Monterey,  California),  The  pelicans  and  cormorants 
congregate  in  great  numbers  on  the  same  rocks  in  Mon- 
terey Bay,  and  it  is  not  surprising  to  find  a  straggling 
individualofthiscormorant  parasite  on  a  pelican.  Nitzsch 's 
specimen  was  collected  on  a  Halieus  carbo,  and  the  spec- 
imen described  by  Nitzsch  as  gyroceros,  but  declared  by 
Taschenberg  to  be  identical  with  toxoceros,  was  found  on 
Halicus  hraziliensis. 
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The  adult  male  figured  by  me  measured  as  foUow^s: 
body,  length  3.  mm.,  width  .8  mm.;  head,  length  .62 
mm.,  width  .6  mm.;  and  the  young  as  follows:  body, 
length  1.9  mm.,  width  .53  mm.;  head,  length  .5  mm., 
width  .5  mm. 

Lipeurus  squalidus  Nitzsch.     (Plate  x,  figs.  6  and  7.) 

Q«rmar'E  Mag.  Eutomol.,  1818,  vol.  iii,  p.  292. 

Pcdicului  anatit  Fabrioina,  Sjatema  EDtomologiai,  I7T6,  p.  .145. 

Lipturui  tgualidvi  Nitzach.  Garlt,  id  Mag.  t.  d.  gee.  Thieiheilk.,  1842, 
vol,  viii,  p.  42G;  Denny,  MoDographia  Anoplnroram  Britaniiis, 
IS42,  p.  176,  pi.  liv,  6g.  5;  Ombe,  Middendorff's  Beiae,  1859, 
Tol.  ii,  p.  486;  NitzBch  (ed.  Oiebel),  Zeitachr.  f.  gea.  NaturwisB., 
1866,  vol.  iiTiii,  p.  385;  Qiebel,  laaeota  Epicoa,  1874,  p.  241,  pi. 
ivi,  fig.  1;  Piaget,  Les  FedioDlines,  1880,  p.  344,  pi.  ixi,  6g.  5; 
Taachenberg,  Die  Mallopbagen,  1882,  p.  162. 

This  common  species  of  the  ducks  has  long  been 
known,  and  is  widely  distributed  geographically  and 
zoologically.  It  has  been  taken  on  at  least  a  dozen  spe- 
cies of  ducks,  and  what  have  been  called  varieties  of  it  on 
still  other  species.  The  exact  defining  of  squalidus  has 
not  yet  been  accomplished.  Piaget  declares  that  four 
resembling  species  (sordidus,  depuratus,  /rater  and  gra- 
cilis) of  Nitzsch  and  Giebel  are  simply  squalidus;  Tasch- 
with  Piaget.  and  iidds  that  Rudow 


tion  of  the  species,  without  attempting,  as  yet,  to  indicate 
varieties  by  name. 

I  attribute  to  this  species  specimens  taken  from  a 
Buiflehead,  Charitonctta  aUteoIa,  Mallard,  Anashoica,^aA 
a  Ruddy  Duck.  Erhmtittira  rttbida,  all  from  Lawrence, 
Kansas.  These  specimens  vary  somewhat  among  each 
other,  and  all  from  the  descriptions  of  Giebel  and  Piaget, 
which  descriptions  in  turn  do  not  agree  with  each  other. 
The  markings  of  the  abdomen  seem  to  be  extremely  vari- 
able, ranging  from  an  indistinct  lateral  brownish  coloration 
to  distinct  quadranffOlar,  sharply -emarpinated  lateral 
blotches.  More  striking  is  the  variation  in  number  of  the 
long  hairs  in  the  posterior  angles  of  the  metathorax. 
Piaget  mentions  two  short  ones,  Giebel  four,  while  all  of 
my  specimens  show  seven,  varying  in  length  and  arranged 
as  shown  in  figure  7,  plate  x.  The  specimen  which  I 
figure  was  taken  from  a  Bufflehead,  Charitonetla  albcola, 
and  will  serve  as  a  fairly  representative  illustration  of  the 
species  for  purposes  of  comparison.  The  measurements 
of  this  specimen  are:  body,  length  3.3  mm.,  width  .62 
mm.;    head,  length  .63  mm.,  width  .44  mm. 

Oocopborus  advena  n.  sp,     (Plate  xi,  figs,  i  and  2.) 

A  male  and  one  female  taken  from  the  American  Coot, 
Fulica  americana  (Bay  of  Monterey,  California),  and  a 
male  taken  from  a  Pacific  Loon,  l/rinator  pacificus  (Bay 
of  Monterey,  California).  Can  this  last  individual  be*  a 
straggler?  The  female  resembles  the  female  of  Oiicoph- 
orus  minuitis  Piaget,  and  was  by  me  thought  to  belong  to 
this  species  until  I  had  found  the  male,  whose  appendaged 
antenna;  make  it  impossible  to  refer  the  American  spec- 
imens to  this  species.  The  female  also  on  closer  exam- 
ination differs  from  the  female  minntus  in  its  distinctly 
broader  abdomen,  by  possessing  four  hairs  00  posterior 
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angles  and  margin  of  metathorax  instead  of  two,  and  by 
the  absence  of  an  uncolored  median  abdominal  line.  The 
new  species  by  the  character  of  the  antennae  of  the  male 
belongs  to  the  group  docopfioroides. 

The  genus  Oncop/wrus  was  established  by  Rudow 
(Zeitschr.  f.  ges.  Naturwiss.,  1870,  vol,  xxxv.  p.  175} 
for  his  Oncophorus  schiflingi  since  removed  by  Taschen- 
berg  to  his  genus  Enry  met  opus.  Piaget  has  preserved 
the  generic  name  Oiieofhoriis  but  applies  it  to  a  group  of 
widely  removed  7Vw-«j«s-Uke  small  forms.  Eight  species 
have  been  described,  of  which  seven  are  found  on  wading 
birds.  Piaget  says  of  the  genus  that  it  serves  as  a  nat- 
ural transition  between  the  genera  Docophortis  and  JVir- 
mus  on  one  side,  and  Gotnodes  and  I^ipeuriti  on  the 
other. 

Description  of  the  male.  Body,  length  1.15  mm., 
width  .4  mm.;  small,  pale  with  dark  brown  lateral  ab- 
dominal bands  on  all  except  last  three  abdominal  seg- 
ments. 

Head,  length  .34  mm.,  width  .32  mm.;  front  parabolic 
with  a  few  short  hairs  rising  from  the  dorsal  surface  on 
each  side  of  the  middle  of  the  front  projecting  over  the 
margin;  trabecula;  short,  wide  at  base  appearing  equilat- 
erally  triangular  in  shape;  antennte  with  first  segment 
much  enlarged,  third  segment  with  a  distinct  appendage, 
fq^irth  shorter  than  fifth;  eye  at  about  middle  of  the  head, 
^atly  convex  with  a  hair;  temporal  margins  straight,  di- 
verging posteriorly  vrith  three  short  spiny  hairs;  in  the 
posterior  angles  a  very  long  strong  hair,  reaching  to  the 
posterior  margin  of  the  first  abdominal  segment;  just  be- 
hind this  hair  a  spine,  and  on  the  occipital  margin  two 
short,  strong,  spiny  hairs  inserted  even  with  the  lateral 
margins  of  the  prothoras;  occipital  margin  sinuous; 
color,  pale  golden;  antennal  and  ocular  bands  dark,  sub- 
translucent  and  curving. 
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Prothorax,  subquadrangular  with  anterior  end  project- 
ing beneath  the  head,  and  anterior  margin  emarginated, 
posterior  margin  weakly  convex;  a  long,  strong  hair  in 
each  posterior  angle;  pale  golden,  anterior  angles  darker, 
Metathorax  not  longer  than  prothorax,  wider,  with  lateral 
angles  rounded  and  with  two  long  hairs  inserted  very 
closely  together;  on  the  posterior  margin  on  each  side 
two  long  hairs  inserted  very  closely  together:  posterior 
margin  convex  and  obtusely  angulated  on  the  abdomen; 
pale  golden  brown,  with  darker  spots  on  anterior  margin 
near  the  anterior  angles.  Legs  concolorous  with  body. 
or  slightly  paler. 

Abdomen  short  with  subparallel  sides,  posterior  angles 
projecting  slightly,  and  with  t\vo  or  three  rather  long 
hairs;  a  double  longitudinal  line  of  weak  haira  along 
dorsi- meson;  lateral  bands  smoky  brown  fading  out  on 
posterior  segments;  last  segment  truncate  behind,  with  a 
few  very  short  inconspicuous  hairs  on  posterior  margin; 
genitalia  distinct,  with  two  backward  projecting  prongs 
and  two  longer  forward  projecting  prongs  reaching  fourth 
segment. 

Female,  body,  length  1,28  mm.,  width  .5  mm.;  head, 
length  ,4  mm,,  width  .4  mm.;  head  less  "sqiiare"  in 
appearance,  more  tapering,  temporal  margins  convex  not 
straight;  antennje  with  second  segment  longest,  third 
and  fourth  equal  and  fifth  slightly  longer  than  fourth; 
lateral  bands  of  abdomen  much  more  strongly  marked 
and  posterior  angles  of  abdominal  segments  projecting 
more;  last  segment  of  abdomen  rounding  with  slight 
emargination, 

Eurymetopus    taunis    Nitzsch.     (Plate   xi,  figs.   3,  4.  5 

1and6.) 
Z«Usch.  t.  ges.  Hatnrwiaa.,  1866,  toI.  xxviii,  p,  38S  (ed.  Giabel). 
PMlopttmt  bretit  DnfoDr,  Aiiu.  d.  1.  Soo.  Eut.  FrsDoe,   1S3S,  vol.  i*. 
p.  674,  pi.  iiii,  fig.  3. 
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Doeophoraidea  hrevit  Qiglioli,  Qnait.  >To 

p.  18,  pi.  i,  B,  Bga.  3.  4. 
LipeuTHi  taarui  Nitzsch,  Giebel,  Inaeat 

LSB  PedioiilinM,  1880,  p.  332,  pi,  ii 
EurymflBpni  taumn  NitxBch,  TaBchenb' 

183,  pi.  T,  figs.  8,  3a. 


^pi>;oa,  IS74,  p.  234;  Pwget, 

.  fig.  3. 

;,  Die  MnllopbaKfn,  ISSZ,  p. 


Many   specimens,   males,  females    and   young,    tal 
from  two  specimens  of  the  Short-tailed  Albatross, 
medea  alhalrtis,  shot  on  the  Bay  of  Monterey,  Californi) 
Also  found  on  two  out  of  thirty  specimens  of  the  Paci: 
Fulmar,  Fulniarui  glacialis  vars.  rodgcrsti  a.nd  glupiscl 
taken  in  the  Bay  of  Monterey,  California.     This  specii 
has  been  found  by  Nitzsch,  Swinhoe,  Dufour  and  M 
on  Diomecica  nigripa,  exuluHS  and  brachyurti .    The  spei 
imens  taken    by  me   differ   in   some   slight   details   from 
Taschenberg's  careful  description,  notably  in  the  longer 
and  narrower  signature  and  in   their  much  smaller  size, 
both  males  and  females  being  less  than  three -fourths  as 
large  as  the  specimens  (Nitzsch's)  measured  by  Taschen 
berg,  and  about  three -fourths  the  size  of  Piaget's  spei 
imens.     The  measurements  of  my  figured  specimens, 
compared  with  Taschenberg's  measurements,  are  as  fol 
lows  (Taschenberg's  figures  in  parentheses)  :  Male,  body, 
length  3.13  mm.  (4.13  mm.),  width  1.18  mm.  (1.75  mm.)  ; 
head,  length  ,9  mm.   (1.25   mm.),  width    i,   mm.   (1.52 
mm.).     Female,   body,    length    3.40    mm.    (4.38   mm,), 
width  1.5  mm.  (1.62  mm.);   head,  length  .95   mm.  (r.25 
mm.),  width  i.  mm.  {1.56  mm.).     Taschenberg's  figi: 
are  in  bad  shape;   he  evidently  attributes  to  the  male 
measurements  of  the  female  and  vice  z-crsa,  as  he  mal 
the   male   the  larger.     In  the   above   comparison  I  Y 
transposed   his  figures.     Also  he   attributes  to  the   r 
(=;  female)  a  thorax  almost  twice  as  long  as  that  of 
female  {^  male)  1     This   is   an   obvious   error, 
the  conspicuous  difference  in  size  and  a  few  other  mi 
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ones,  I  incline   to   attribute    my  specimens   to   Nitzsch's 
species  rather  than  to  call  them  new. 

The  blotches  on  the  ventral  side  of  the  abdomen  of  the 
male,  described  by  Piaget  and  said  by  Taschenberg  to  be 
wanting  on  his  specimens,  are  plainly  present  in  mine. 
As  both  Piaget  and  Taschenberg  figure  the  male,  I  figure 
the  female,  the  head  of  the  male,  and  an  immature  male  and 
immature  female.  This  last  shows  an  interesting  stage  in 
the  formation  of  the  lateral  abdominal  blotches,  there  being 
two  blotches  on  the  lateral  portion  of  each  segment,  whfch 
fuse  to  form  the  large  blotch  of  the  adult  stage.  The 
short  round  abdomen  and  peculiar  marking  of  the  head 
are  also  striking.  The  measurements  of  the  young  fe- 
male figured  are:  body,  length  2.15  mm.,  width  1.25 
mm.;  head,  length  .65  mm.,  width  ,8  mm.  The  imma- 
ture but  nearly  grown  male  is  as  large  as  the  adults. 

GIEBELIA  gen.  nov. 
By  this  name  (given  in  honor  of  Prof.  C.  G.  Giebel)  I 
would  designate  a  Docophonts-WV.^  form  of  which  several 
specimens  (males  and  females)  of  a  single  species  were 
taken  from  specimens  of  the  Black-vented  Shearwater, 
Pujiniis  opisthomclus.  The  distinguishing  characters  of 
the  new  genus  are  its  DucofkorusAWie  form,  with  very 
short,  broad,  suborbicular  abdomen  (in  the  single  species 
yet  known  six-sevenths  as  broad  as  long) ;  size  of  body 
and  shape  of  abdomen  same  in  both  sizes;  large  head; 
produced  rectangular  anterior  angles  of  temporal  mar- 
gins with  the  large  eye  in  the  angle;  antenna  arising  in 
an  antennalemargination;  conspicuous  trabeculie,  a  trans- 
parent, semilunar,  transversal,  membranous  flap  or  process 
on  the  forehead  with,  in  the  male,  a  conspicuous,  angulated, 
lateral  lobe  projecting  ovei  the  lateral  margin  of  the 
forehead  about  midway  bet^veen  the  irabeculae  and  the 
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anterior  angles  of  the  clypeus,  in  the  female  barely  pro- 
duced beyond  the  margin;  strong,  obtusely  toothed  man- 
dibles; labium  with  short  but  distinct  apragloss^e  ^th 
five  short  spines  on  tip  of  each;  antennae  similar  in  both 
sexes;  abdomen  turbinated,  with  dark  lateral  bands  and 
brown  transverse  bands. 

Giebelia  (nov.  gen.)  mirabilis  n.  sp.  (Plate  xi,  figs.  7 
and  8.) 

-Four  males  and  five  females  taken  from  six  out  of  seven 
individuals  of  the  Black-vented  Shearwater,  Pujinus  opts- 
thomelas,  shot  on  the  Bay  of  Monterey,  California.  The 
only  species  of  Giebelia  yet  found. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .56  mm.;  short,  broad  (abdomen  six-sevenths  as 
broad  as  long)  ;  pale  ferrugineous  with  dark  brown  to 
black  markings;  abdomen  with  strongly  colored  lateral 
bands  and  paler  transversal  bands. 

Head,  length,  .45  mm.,  width  .45  mm.;  front  broad, 
truncate  with  very  narrow  uncolored  margin;  one  short 
hair  in  anterior  angle;  on  lateral  margin  in  front  of  pro- 
jecting transparent  flap  two  short  hairs ;  lateral  projecting 
part  of  crescentic,  transversal,  transparent   flap  as  long 
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bare;  four  dark  brown  pointed  papilla-like  processes  pro- 
jecting upwards  from  dorsal  surface  of  head,  one  at  basal 
extremity  of  each  antenna!  band,  and  one  on  each  side  in 
front  of  mandible:  signature  broad  extending  to  man- 
dibles; antennal  bands  dark  brown,  angulated,  paler  along 
lateral  margins  of  clypeus  in  front  of  the  flap;  mandibles 
large  and  strongly  colored,  forming  a  broad  dark  brown 
transversal  line  connecdng  the  antennal  bands;  occipital 
bands  distinct,  dark  brown,  diverging,  black  at  base 
andbiramose;  suborbicular  occipital  signature  with  two 
short  divergent  posterior  projections  indistinctly  showing 
through  from  under  surface, 

Prothorax  short,  broad;  anterior  angles,  lateral  mar- 
gin and  posterior  angles  rounded;  a  single  hair  at  pos- 
terior angles;  a  broad,  distinct,  dark  brown,  lateral  bor- 
der. Metathorax  broad,  with  angulated  lateral  margin, 
a  pustulated  hair  and  spine  in  each  angle,  and  five  more 
hairs,  some  pustulated  and  longer  than  the  others,  un- 
evenly spaced  along  the  lateral  part  of  convex  posterior 
margin;  anterior  portion  of  lateral  margin  with  broad, 
distinct,  dark  brown  border,  with  strongly  colored  process 
projecting  posteriorly  into  the  segment.  Sternal  markings 
composed  of  angulated  intercoxal  lines  between  meso-  and 
meta-legs,  and  two  small  oblong  spots  darkest  at  posterior 
end  on  sternum  between  middle  legs.  Legs  concolorous 
with  body  with  narrow  darker  margins,  tibiae  with  three, 
short,  strong  spurs  on  distal  extremity  opposed  to  tarsal 
claws. 

Abdomen  short,  broad,  turbinated,  with  one  or  more 
hairs  in  each  projecting  posterior  angle:  a  double  row  of 
short  hairs  down  the  middle  of  dorsal  aspect;  well  de- 
fined, broad,  black,  lateral  bands  extending  from  segment 
2  to  segment  8,  with  uncolored  stigmatal  spots  on  inner 
margin  of  bands;    a   rather  narrow,  somewhat  i 
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brown,  transverse  bar  extending  across  each  segment  from 
lateral  band  to  lateral  band;  last  segment  with  uncolored 
anterior  angles  and  broad  median  blotch ;  rounded  behind 
with  a  few  short  hairs;  genitalia  extending  forward  into 
segment  6,  and  with  most  distinct  posterior  portion  (in 
last  two  segments)  cordate. 

Female,  length  1.43  mm.,  width  .62  mm.;  head,  length 
.5  mm.  width  .5  mm.;  lateral  portion  of  transparent  lobe 
of  forehead  barely  projecting  over  lateral  margin  of  head ; 
lateral  bands  of  abdomen  broadest  anteriorly,  narrow 
with  inward  projecting  linear  appendages  on  posterior 
segments;  transverse  bands  darker  in  medial  portion; 
last  segment  broad,  flatly  rounded. 

Colpocepbalum  unciferum  n.  sp.  (Plate  xii,  flgs.  i,  2 
and  3.) 
Found  on  one  out  of  five  specimens  of  the  California 
Brown  Pelican,  Pelecanus  californicus  (Bay  of  Monterey, 
CaHfornia);  and  on  one  out  of  two  specimens  of  the 
American  White  Pelican,  Pelecanus  erythrorhynchus{'L.avi~ 
rence,  Kansas).  This  well  marked  species  shows  a  re- 
semblance to  Giebel's  (Nitzsch's)  figure  of  C.  eucarenum 
(Insecta  Epizoa,  pi.   xiv,  fig.    i),  taken   from  Pelecanus 


a  weak  hair,  a  short  thick  pointed  spine,  a  shorter  hair, 
two  longer  hairs,  a  shorter  hair,  and  in  the  expansion  in 
front  of  the  ocular  emargination  four  rather  stiff  longish 
bristles,  the  second  being  the  longest;  palpi  just  project- 
ing beyond  the  margin,  and  antennie  projecting  by  all  of 
the  last  segment  which  is  diagonally  truncated;  the  eye 
is  inconspicuous  but  double,  the  anterior  half  being  the 
more  prominent;  in  the  ocular  emargination  several  hairs, 
and  a  fringe  of  short  thick-set  hairs  extending  back  to  the 
middle  of  the  temporal  margin;  on  the  temporal  margin 
several  prominent  hairs,  of  which  two  are  very  long;  oc- 
cipital margin  concave,  bare;  two  large,  black,  occipital 
triangles  extending  forward,  and  paling  and  tapering  rap- 
idly, as  occipital  bands;  a  broad  occipital  black  border 
connecting  the  triangles;  large,  black,  ocular  blotches, 
and  an  uneven,  curving,  dark  brown,  inner  band,  running 
from  the  ocular  blotches  to  the  frontal  margin,  the  ante- 
rior end  of  these  bands  expanded  and  darker. 

Prothorax  short,  angularly  elliptical,  with  a  series  of 
seven  hairs  along  each  lateral  half  of  the  posterior  margin, 
beginning  with  a  short  spiny  hair  in  the  apex  of  the  lat- 
eral angle;  whole  segment  pale  golden  brown,  with  a 
paler  narrow  transversal  blotch  in  front  of  the  middle. 
Metathorax  short,  broad,  trapezoidal,  lateral  margin  with 
short  spiny  hairs;  color  pale  brown,  darker  laterally. 
Legs  long,  femora  thickened,  tibia?  slender,  expanding 
dislally,  especially  the  tibia?  of  the  forelegs;  tarsi  one-half 
as  long  as  tibias:  color  pale  golden  brown,  with  dark 
brown  markings  on  dorsal  aspect  of  femur  and  tibite. 

Abdomen  elongate,  widest  at  fourth  segment  and  grad- 
ually narrowing  in  both  directions;  ends  of  segments  pro- 
jecting on  the  sides  and  armed  with  stiff,  sharp-pointed 
hairs,  especially  in  posterior  angles;   segments  6-9*vith  ' 
a  pair  each  of  very  long  hairs;    ninth  segment  broad  and 
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Hally  rounded  behind,  postenor  margin  witli  several  long- 
ish  hairs;  lateral  ends  of  segments  dark  brown  (dark  re- 
gion quadrangular)  and  a  paler,  transverse  band  running 
clear  across  each  segment  and  covering  all  of  its  surface, 
paler  in  its  median  portion;   sutures  paler  to  uncolored. 

Female,  length  2.19  mm.,  width  .62  mm.;  abdomen 
rather  fusiform  in  shape,  segment  2  the  widest;  segment 
9  elongate,  tapering,  with  a  series  of  six  short,  strong, 
recurved  hooks  on  the  front  half  of  each  lateral  margin: 
posterior  margin  broadly  obtusely  angled  and  thickly 
beset  with  stiff  hairs;  from  the  middle  of  each  lateral 
segmental  margin  arises  a  pair  of  long  hairs;  the  lateral 
margins  of  the  abdomen  are  darker,  black  in  some  spec-  — 
iraens,  than  in  the  male. 

An  immature  specimen,  1.56  mm.  long,  showed  as  i 
only  markings  the  ocular  blotches,  the  anterior  ends  1 
the  inner  bands  and  a  short  linear  marking  on  occipita 
margin;   all  of  these  markings  were  distinct  and  black. 

Colpocephaluin  uniforine  n.  sp.     (Plate  xii,  fig.  4.) 

A  single  female  taken  from  an  American  Avocet,  Hecm 
virosira  americana  (Lawrence,  Kansas).  This  species 
closely  resembles  grandicefs  Piaget  (Les  Pediculines,  p. 
558,  pi.  -xlvi,  fig.  7),  taken  on  Hamatofiui  oitralegiis,  but 
differs  from  it  in  the  number  and  arrangement  of  the  Ion 
hairs  on  the  head,  thorax  and  last  abdominal  segmenl 
and  in  the  markings. 

Description  of  female.  Body,  length  2.34  mm.,  wido 
.75  mm,;  elongate,  pale  golden  brown,  with  very  litll 
darker  markings ;  the  small  ocular  blotches,  occipitfl 
margin,  and  narrow  lateral  margin  of  metalhorax  am 
abdomen  black. 

Head,  length  .4  mm.,  width  .6  mm.:  ocular  emargin^ 
tiotf  less  deep  than  usual;   front  rounded,  almost  s 
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circle,  the  contour  being  slightly  irregular  because  of  a 
small,  medial,  angled  projection,  and  a  shallow  almost  im- 
perceptible concavity  behind  the  slight  but  distinct,  ob- 
tuse, anterior  angles;  four  hairs  between  the  medial  fron- 
tal angle  and  the  latero- anterior  angle  of  which  the  last 
hair  is  the  longest,  a  very  short  hair  in  the  anterior  angle 
and  a  hair  just  in  front  of  the  projecting  palpus  tip;  four 
hairs,  of  which  one  is  long,  in  the  lateral  angle  in  front  of 
the  ocular  emargination ;  the  eye  large  with  a  slight  emar- 
gination,  the  front  half  projecting  further  than  the  poste- 
rior half;  the  hairs  of  the  ocular  fringe  larger  than  usual, 
the  fringe  extending  but  slightly  on  the  margin  of  the 
broad  temporal  region;  temporal  margin  with  three  long 
hairs  and  several  short  ones;  occipital  margin  concave, 
bare.  Color  of  head  pale  golden  brown,  with  small  black 
ocular  blotches  and  narrow  black  border  on  outer  tempo- 
ral and  occipital  margins;  indistinct  narrow  brown  occip- 
ital bands,  the  black  occipital  margin  expanded  at  their 
bases. 

Prothora.x  with  a  spine  and  long  hair  in  produced  lat- 
eral angles,  and  a  number  of  long  hairs  in  obtuse  lalero- 
posterior  angles;  the  posterior  margin  seems  to  be  bare; 
golden  brown  with  small  latero -anterior  dark  brown 
blotches  and  very  narrow  dark  brown  border  between 
lateral  and  latero-posterior  angles.  Metathorax  showing 
no  marginal  constriction  at  line  of  union  of  meso-  and 
metathorax;  sides  bare;  produced  posterior  angles  with 
two  long  hairs  and  two  stout  spines;  posterior  margin 
straight,  bare;  whitish,  with  narrow  dark  brown  to  black 
lateral  border  expanded  slightly  in  anterior  angles.  Legs 
concolorous  with  body  with  very  narrow  dark  brown  dor- 
sal margins  of  femora. 

Abdomen  elongate  with  long  hairs  in  posterior  angle  of 
segments,  and  short  hairs  along  lateral  margins;   a  nar- 
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the  posterior  margin  of  the  emargination  as  a  narrow 
black  border,  and  still  more  narrowly  and  unevenly  mar- 
gining the  temporal  region ;  the  inner  bands  indistinct, 
chestnut  brown. 

Prothorax  broad  (three-fourths  as  broad  as  head) ,  short, 
posterior  border  rounded  with  a  series  of  seven  strong 
hairs  beginning  in  the  apex  of  the  lateral  angle;  color 
pale  yellowish  brown.  Metathorax  short,  broad,  expand- 
ing rapidly  posteriorly,  anterior  angles  rounded,  posterior 
angles  produced,  acute,  with  a  short  spine  and  a  strong, 
long  hair  which  is  the  terminal  one  of  a  series  ranged 
along  the  straight  posterior  margin  of  the  segment;  sides 
bare.  Color  of  prolhoriix  light  brown  with  a  narrow  dark 
brown  or  black  uneven  marginal  blotch  and  a  broad  and 
transverse  band  of  fuscous.  Legs  concolorous  with  body, 
with  dark  fuscous  markings. 

Abdomen  broadly  ovate,  posterior  angles  of  segments 
slightly  projecting  with  one  or  two  strong  hairs  and  adja- 
cent short  ones;  a  series  of  strong  hairs  along  posterior 
margin  of  each  segment,  and  numerous  other  shorter 
hairs;  each  segment  except  last  with  a  lateral  marginal 
curving  black  blotch  produced  inwardly;  also  a  trans- 
verse fuscous  band  extending  entirely  across  each  seg- 
ment paler  medially  and  darker  on  segments  7  and  8; 
ninth  segment  large,  broad,  rounded  behind,  posterior 
margin  with  two  pairs  of  strong  hairs  on  each  side  of 
the  middle,  whole  segment  uniformly  fuscous. 

Colpocephalum  timidum  n.  sp.     (Plate  xii,  fig.  6.) 

Two  females  from  a  Golden  Plover,  Charadrius  domin- 

icus    Lawrence,   Kansas,       The    new   species  resembles 

ochraceum  Nitzsch  (Germar's  Mag,  Entomol.,  1818,  vol. 

iii,  p.   299),  somewhat. 

Description  of  female.     Body,  length  1.94  mm.,  width 

Pioo.  Cal   Acid.  Boi.,  !d  Siib..  Vdi..  TI.  1 10 )  Uircb  It,  ISBS, 
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.37  mm. ;  pale  brown,  with  small  black  markings  on  head 
and  thorax,  and  dark  brown  markings  on  abdomen. 

Head,  length  .36  mm.,  width  ,53  mm.;  palpi  not  pro- 
jecting, antenna  slightly  projecting;  front  bare;  lateral 
margin  in  front  of  ocular  depression  with  four  hairs  of 
which  one  is  long;  eye  with  slight  but  distinct  emargina- 
tion;  ocular  fringe  distinct;  temporal  margin  with  four 
long  hairs,  of  which  one,  the  third,  is  very  long,  and  a 
few  short  hairs;  occipital  margin  concave;  pale  yellowish 
brown,  with  small  dark  brown  to  black  ocular  blotches, 
and  narrow  occipital  border  e.xpanded  at  bases  of  the 
very  faint  occipital  bands. 

Prothorax,  with  spine  and  hair  on  lateral  angles,  and 
close  to  the  angle  on  latero-posterior  border  a  hair;  in 
latero-posterior  angles  a  single  hair,  and  along  rounded 
posterior  margin  two  very  short  hairs  and  two  longer  ones; 
without  dark  markings,  although  the  lateral  angles  and 
borders  appear  darker  because  of  sternal  markings  show- 
ing through;  also  the  median  sternal  blotch  faintly  show- 
ing through.  Metathorax  with  angular  emargination  on 
sides  showing  line  of  fusion  of  meso-  and  metathorax; 
anterior  angles  rounded;  sides  bare;  posterior  angles 
with  a  spine  and  two  strong  hairs;  anterior  angles  bor- 
dered with  black;  lateral  margins  unevenly  bordered 
with  brown  in  which  there  is  on  each  side  a  short  linear 
black  mark  cutting  off  the  region  of  the  posterior  angles. 
Sternal  markings  consisting  of  a  median  blotch  on  pro- 
thorax,  a  paler  and  more  indistinct  large  median  blotch 
on  metathorax,  and  dark  intercoxal  lines.  Legs  concolor- 
ous  with  body;   all  femora  thickened. 

Abdomen,  nowhere  strongly  colored  or  marked;  an 
uncolored  longitudinal  line  running  parallel  with  each 
lateral  margin  on  segments  1-8;  outside  of  this  line  on 
each  segment  an  ill-defined  fuscous  blotch  showing  as  its 
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most  distinct  portion  a  short  transverse  line,  especially 
noticeable  on  segments  1—6;  the  posterior  angles  of  the 
segments,  which  hardly  project,  bear  each  a  long  hair,  a 
very  few  scattered  small  hairs  on  lateral  margin;  numer- 
ous short  non-pustulated  hairs  scattered  over  the  surface 
of  the  body;  last  segment  pale  with  two  longish  lateral 
marginal  hairs,  and  convex  behind  with  a  short  fringe  of 
fine  transparent  hairs. 

Colpocephalum  funebre  n.  sp.     (Plate  xii,  lig.  7). 

Two  females  from  two  specimens  of  the  Glaucous- 
winged  Gull,  Larus  glaucescens.  Bay  of  Monterey,  Cali- 
fornia.    This  species  resembles y«Jc/]^«. 

Description  of  female.  Body,  length  3,1  mm.,  width 
1 .5  mm. ;  large  with  comparatively  small  head  and  thorax ; 
dark  brown,  with  black  markings. 

Head,  length  5  mm.,  width  .78  mm.;  palpus  barely  or 
not  at  all  projecting  beyond  margin  of  forehead;  antenna 
projecting  slightly;  front  flatly  rounded  with  eleven  hairs 
on  each  side  between  middle  of  front  and  ocular  emar- 
gination,  of  those  on  the  true  front  the  second  and  fifth 
longer  than  the  others  and  of  those  on  the  side  one 
very  long;  ocular  emargination  deep,  narrow;  eye  large, 
simple,  hemispherical,  the  ocular  fringe  prominent;  of 
the  hairs  on  the  temporal  margin  four  are  long;  occi- 
pital margin  not  deeply  concave,  bare;  color  dark  brown 
with  a  narrow  black  border  extending  more  or  leas  dis- 
tinctly entirely  around  the  head ;  on  the  sides  of  the  fore- 
head the  border  is  broken  into  spots,  and  along  the  front 
it  is  sinuate  and  is  narrowly  margined  in  front  by  a  pale, 
almost  uncolored  space;  on  each  lateral  region  of  the 
forehead  there  are  three  small  circular  uncolored  spots 
from  each  of  which  arises  a  short  hair;  on  under  side 
of  head,  a  distinct  large  occipital  signature; 
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cipital  bands  bending  outward  anteriorly,   and   a   narrow 
,  black  line  bounding  the  oral  fossa. 

Prothorax,  narrow,  short;  lateral  angles  obtuse,  pro- 
duced, and  with  a  spine  and  long  hair;  in  latero-posterior 
angle  a  long  hair,  and  in  addition  two  posterior  marginal 
hairs  on  each  side  of  the  middle;  color  dark  brown  with 
narrow  black  lateral  border,  and  a  very  narrow  transverse 
line  across  the  segment  in  front  of  the  middle.  Meta- 
thorax,  sides  bare,  posterior  angles  with  Iwo  spines  and  a 
long  hair;  posterior  margin  with  a  few  hairs;  color  dark 
brown  with  darker  irregular  broad  lateral  border  and 
large  trapezoidal  median  blotch  (sternal  marking  showing 
through)  limited  to  metathorax:  a  distinct  paler-colored 
sutural  line  between  meso-  and  metathorax,  with  slight 
angular  emargination  on  the  sides;  mesothorax  with  a 
paler-colored  narrow  median  line  separating  the  dark 
quadrangular  lateral  blotches.  Sternal  markings  consist- 
ing of  a  median  irregularly  octagonal  blotch  on  prothorax, 
behind  it  a  Y-shaped  line  running  across  mesothorax  and 
connecting  with  a  large  pentagonal  metalhoracic  blotch 
with  apex  directed  anteriorly;  in  addition  broad  lateral 
and  coxal  borders.  Legs  long,  fore  femora  greatly  thick- 
ened, middle  femora  not  so  much  so  and  hind  femora 
but  little  thickened;  with  scattered  prominent  hairs;  con- 
colorous  with  body. 

Abdomen,  very  large,  elongate  oval,  with  one  long  hair 
in  posterior  angles  of  segments  and  several  short  ones 
along  sides  and  in  angles;  a  series  of  about  ti,venty  pus- 
tulated hairs  along  posterior  margin  of  segments  1—7; 
these  series  e.vtending  laterally  only  to  a  pale-colored  lon- 
gitudinal line  running  parallel  with  the  lateral  margin  of 
body  and  about  .16  mm.  from  it.  Color  dark  brown, 
with  narrow  black  lateral  border  interrupted  by  sutures; 
and  extending  in  on  each  segment  along  posterior  margins 
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to  the  pale  longitudinal  line,  and  along  anterior  margia 
not  quite  to  this  line;  broad  transverse  bands  extending 
across  each  segment  between  the  pale  longitudinal  lines; 
last  segment  with  three  blotches  and  rounded,  hair-fringed 
posterior  border. 

Colpocephalum  laticeps  n.  sp.      (Plate  xii,  fig.  8.) 

A  single  male  specimen  from  an  American  Egrst,  Ardea 
egrctta  (Lawrence,  Kansas),  This  small  and  well-marked 
species  cannot  be  referred  to  any  one  of  the  Colpocephali 
described  by  Nitzsch  from  various  species  of  Ardca. 

Description  of  male.  Body,  length  1,72  mm.,  width 
.72  mm.;  dark  golden  brown,  abdomen  with  distinct 
dark  fuscous  transverse  bands. 

Head,  length  .31  mm,,  width  .62  mm,:  just  twice  as 
wide  as  long;  front  broadly  rounded  with  hairs  on  each 
side  of  the  middle,  as  follows:  a  very  short  one,  another 
and  another,  all  some  distance  apart,  and  in  the  lateral 
angle  in  front  of  the  ocular  emargination  four,  of  which 
two  are  long;  the  eye  undivided  but  with  a  faint  me- 
dial emargination  and  with  a  single  black  fleck  in  it;  the 
ocular  fringe  not  extending  on  the  temporal  margin;  this 
margin  with  several  short,  fine,  stiff  hairs  and  three  un- 
evenly long  pustulated  ones;  also  a  long  pustulated  hair 
arising  from  nearly  the  center  of  the  temporal  region; 
occipital  margin  not  deeply  concave,  with  four  hairs; 
color  pale  smoky  brown,  ocular  blotch  black,  bordered 
irregularly  with  dark  smoky  brown  which  extends  back- 
wards as  an  indication  of  occipital  bands  and  forward  as 
a  suggestion  of  inner  bands;  temporal  margin  narrowly 
bordered  with  blackish  brown;  occipital  margin  narrowly 
bordered  with  black,  widest  along  middle  third  of  head. 

Prothorax  comparatively  long  and  narrow  (the  width  is 
always  greater  than  the  length  among  the  Colpocephali), 
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with  conspicuously  obtusely  produced  lateral  angles  bear- 
ing a  spine  and  a  long  hair;  the  lateral  margin  between 
this  lateral  angle  and  the  rounded  posterior  angle  slightly 
concave  and  bare;  posterior  angle  with  a  long  hair  fol- 
lowed by  a  short  stiff  hair,  and  by  three  long  pustulated 
hairs  along  each  half  of  the  posterior  margin;  color  fus- 
cous with  a  darker,  narrow,  transverse  line  before  the  mid- 
dle, and  two  similarly  colored,  narrow,  curving  lines  run- 
ning subparallel  with  the  lateral  margins.  Metathorax 
trapezoidal,  with  posterior  angles  projecting  beyond  the 
sides  of  the  abdomen;  these  angles  with  some  short  stiff 
hairs  and  the  first  of  a  series  of  ten  long  hairs  ranged 
along  the  posterior  margin;  lateral  margins  bare  and  with 
a  slight  constriction  in  front  of  the  middle  indicating  the 
line  of  fusion  of  meso-  and  metathorax;  color  fuscous 
with  darker,  almost  black,  triangular  blotch  in  posterior] 
angles,  and  a  rather  broad,  pale,  almost  uncolored  tram 
verse  line  at  line  of  fusion  of  meso-  and  metathorax. 

Abdomen  rather  broadly  elliptical  with  projecting  em 
of  segments;   one  long  and  several  shorter  hairs  on  eacl 
posterior  angle,  and  a  series  of  about  twelve  hairs  aloi 
the  posterior  margin  of  each  segment.     Color  pale  at  si 
lures,  black  interrupted  (by  sutures)  lateral  bands,  ai 
a  dark  brown  transverse  band  extending  entirely  across' 
each  segment;    ninth   segment  broadly  rounded  behind 
with  narrow  transparent  margin  thickly  set  with  a  fringe 
of  short  sharp-pointed  transparent  hairs. 

AncistroDa  gigas  Piaget.      (Plate  xiii,  figs.  1  and  2, 
Les  PediiiQlinea,  Soiipleuient,  1885,  p.  117,  pi.  i",  Hg.  8. 
Several  specimens,  S  ,  S  and©,  of  this  remarkable 
from  four  individuals  of  the   Pacific  Fulmar,  F'ulmai 
^lacialis  vars,  rodgersii  and  ghifischa  (Bay  of  Monterej 
California).     Piaget  described  the  species  from  a  sii 


ior^H 


NEW    MALLOPHAGA. 


ISM 


I 


female  taken  from  ProceUaria  glacialh.  His  description  J 
is  excellent.  The  males  differ  from  the  females  very  I 
little,  the  recognizable  character  being  the  hairless  con-i 
dition  of  the  posterior  border  of  the  last  abdominal  seg-i 
ment.  On  each  lateral  margin  of  this  segment  there  is  a 
small  group  of  short  uncolored  hairs,  rather  thick  at  base.  J 
I  figure  the  male  and  an  immature  specimen.  The  im-1 
mature  specimen  is  without  markings,  except  for  a  black  1 
fleck  in  the  posterior  angle  of  head,  and  a  weak  indica- 
tion  of  the  prothoracic  lines.  The  head  and  thorax  are  J 
of  pale  brownish,  the  abdomen  whitish  tinged  with  buffy.,1 
The  measurements  of  the  specimens  figured  are  as  fol-J 
lows:  Male,  body,  length  5,5  ram.,  width  2,65  rai 
head,  length  .7  mm.,  width  1,87  mm.  Young,  body^l 
length  2.6  mm.,  width  1.2  mm.;  head,  length  .5  m 
width  I.  mm. 

TrinotOE  lituratum  Nitzsch.     (Plate  xiii.  fig.  3.) 

Gennar's  Mag.  Eiitorool.,  1918,  vol.  iii,  p.  300, 

Trinofum  WtMralwm  Nitzsch,  BoimeiBter,  Hauilbuoh  d.  Entomologie, 

vol.  ii,  p.  441;   Qiebel,  Insects  Epizoa,  1874,  p,  260,  pi.  iviii,  tig. 


10. 


Trinolon  a/ualidam  Deauy,   MoDOKraph.  Anoplar.  Brit.,  1842,  p.  S36, 

pi.  uii,  lig.  3;  Giebel,  Ingeota  Epizoa,  1874,  p.  259. 
Trhtoton  lUaralum  Nitzsch,  Piaget,  Les  PedioulinSH,  1880,  p.  607,  pi. 
ilix.  fig.  7. 

A  few  specimens  taken  from  the  Pintail,  Dafila  acuta, 
and  the  Buff-breasted  Merganser,  Merganser  serraior 
(Lawrence,  Kansas).  Nitzsch's  original  specimen  was 
found  on  Mergus  afbelfus,  and  Denny's  specimens  were 
taken  from  Anas  clypeata.  Piaget  found  the  species  on 
Deniirocygna  arborea  and  Anser  alhifrons  (Zool.  Garden 
of  Rotterdam).  The  species  is  easily  recognized  by  its 
short  broad  outline  and  its  markings.  The  female  figured 
by  me  measured  as  follows:  body,  length  2.1  mm.,  width 
.63  mm.;   head,  fength  .5  mm.,  width  .63  mm. 
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TriDOtoo  InridDjn  N'iusch.     (  Plate  xHL  og.  4.) 

GCTin«r'i  JU3.  Et«oBi(,U  I'l',  •'"■  iii.  P-  3». 
(I»n4«  'jf  the  T<^'  B«1L  Ex{>«r:K«&M  cina  gw.  luceUknB,  ISM. 
pi.  lii  'OT  I?,;  ilhix.,   S»i.   Hii:.  'jf  Spidm  uid  other  carioiu 
iDMCtB.  IT3S.  pi.  44  ^r  «i;  . 
7'rrMO'Hfn  tmridmm  X;ti4<b.      Buv«-Utet.  Buwlb^cb.  d.  EBiomologie, 
taI.    ii,  p.  tlli    Giebb.   Ittteeu  Efiiok.    ISTL  p.  3^  pi.  iriii, 
fig.T. 
Tritfiton  ItrHmm  >':t»Fk.    D«ci.t.  Moa-j^nph.  Aa«phir.  Brit.,  IMS. 
p.  331,  pi.  iiii.  Cf.  2;    fUget.  1««  PcdiccttiM^  ISaO,  p.  591.  pi. 
liii,  t'i-  3. 
Trtnolon  jraf.iU  Ombt.      Hid>!lciid'''itf'*  BeiM.  Tol.  i,   p.  IM.  pL  ii, 

ligi.  8  maA  «*. 
Trinolou  ':'rmipmr'.atnm  NitBKfa.    Qcrii.  ib  M>g.  1  d.  get.  ThicrbeiUc-, 
Tol.  Tiii,  p.  430,  pi.  IT,  6g.  lo. 
I  have  taken  this  common  parasite  of  ducks  from  the 
Shoveler,  Spatula  clypeata,  the  Buff -breasted  Merganser, 
Aferganser  serralor,  the  Greenwinged  Teal,  Anas  caro- 
Unensis,  the  Pintail.  Dafila  acuta,  the  Mallard.  Anas  bos- 
cas,  the  Widgeon,  Anas  americana  (Lawrence.  Kansas), 
and  from   the   Ruddy  duck,  Erismalura  rubida  (>roate- 
rey,  California).     There  is,  as  has  already  been  said  by 
Piaget,  a  considerable  variation  in  the   individuals  of  this 
species,  especially  in  the  extent  and  intensity'  of  the  ab- 
dominal markings.     It  seems  hardly  worth  while  ia  the 
of  knowk-dfe  ot  the  Mallophaga  to  attempt 
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An  immature  specimen  taken  from  a  Greenwinged 
Teal,  Anas  carofincHsis  (Lawrence,  Kansas),  is  almost 
as  large  as  the  average  adult,  but  is  uniformly  pale,  faintly 
tinged  with  clear  brownish,  showing  no  markings  except 
a  distinct  black  ocular  fleck  and  the  brown  mandibles. 
The  dimensions  of  this  specimen  are:  Body,  length  4.5 
mm.,  width  1.43  mm.;   head,  length  .81  mm.,  width  1.28 

Laemobothrium  similis  n.  sp.  (Plate  xiv,  tigs,  i  and  2.) 
A  single  specimen  from  an  Eared  Grebe,  Colymbus 
vig^ricolliscali/ornicus  {l^avirence,  Kansas).  This  species 
is  very  like  Piaget's  emarginatum  (Les  PedicuHnes,  1880, 
p.  585,  pi.  xlviii,  fig.  8),  taken  from  Gttllinula  hama- 
top/is  (Zool.  Garden  of  Rotterdam),  but  lacks  the  occi- 
pital bands  of  the  head,  has  more  of  the  peculiar,  short, 
flattened,  stiff  points  on  the  front  margin  of  the  head,  has 
a  very  differently  shaped  prothorax  (if  Piaget's  descrip- 
iion  and  figure  are  accurate),  lacks  the  strong  markings 
of  emargination,  and  is  a  slightly  larger  species.  My 
specimen  is  prbbably  not  adult,  but  is  of  not  earlier  stage 
than  the  last  nymphal  one.  Adult  specimens  will  measure 
a  little  larger,  and  will  be  a  little  more  strongly  marked. 
This  genus  has  not  before  been  found  on  a  pygopodous 
bird. 

Female,  body,  length  4.4  mm.,  width  .87  mm.;  uncol- 
ored  (weakly  pale  brownish)  with  narrow,  sharp,  brown 
markings  on  head  and  thorax. 

Head,  length  i.  mm.,  width  .78  mm. :  ocular  emargina- 
tion slight,  contraction  of  sides  of  head  even  with  the 
mandibles  strong,  sides  of  forehead  slightly  converging; 
front  with  rounding  emargination,  angles  rounding;  on 
each  side  of  the  center  of  the  emargination  toward  the 
angle  are  a  short  hair,  a  longer  hair  arising  from  ventral 
surface,  two  short  flattened  spines,  and  projecting  over 
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the  margin  between  them  a  hair  arising  from  the  dorsal 
surface,  a  long  hair,  a  very  short  weak  hair,  and  beyond 
the-  apex  of  the  angle  two  flattened  spines,  the  second  one 
longer,  and  a  long  hair;  the  front  half  of  the  convex 
margin  of  the  antennal  fossa  bears  one  very  long  hair 
and  four  shorter  hairs,  and  the  hinder  half  three  weak, 
equal  hairs  arising  close  together  and  projecting  back- 
wards; the  ternporal  margins  bear  two  long  hairs  and  more 
than  a  dozen  short,  equal  ones;  occipital  margin  concave; 
eyes  double,  inconspicuous;  antennre  concealed  in  fossie 
but  showing  through,  fourth  segment  subglobular;  labial 
palpi,  with  thick  segments  of  about  equal  length,  third 
and  fourth  segments  with  a  short  hair  at  anterior 
outward  angle;  mandibles  pale  brown  with  teeth  dark 
brown;  ocular  flecks  black;  antennal  fosste  rimmed  with 
brown  and  a  curved  band,  convex  behind,  across  the  head 
between  middle  points  of  antennary  fosss:  a  narrow,  long, 
pale  brown  triangle  projecting  back  from  middle  of  trans- 
verse curving  band  just  described;  no  occipital  bands; 
in  front  of  mandibles  a  rounding,  pointed,  crescent-shaped 
fossa,  convex  anteriorly, 

Prothorax,  subquadrangular,  with  a  narrow  anterior 
neck-like  portion  which  lits  into  the  occipital  concavity  of 
the  head,  sharply  set  off  by  a  constriction;  the  posterior 
margin  deeply  and  broadly  emarginate,  leaving  the  pos- 
terior angles  as  obtusely  pointed,  backward  projecting 
processes  underlying  the  metathorax;  behind  the  frontal 
constriction  the  margin  is  angulated  and  a  long  hair  and 
a  short  one  rise  from  the  angle:  two  black  flecks  on  the 
frontal  margin,  a  black  deck  on  each  side  of  the  constric- 
tion, and  a  brown  lateral  marking  extending  a  little  way 
along  the  middle  of  the  margin.  Metathorax  and  meso- 
thorax  continuous  in  outline  with  the  abdomen;  meso- 
thorax  indicated  by  a  very  slight  narrowing  near  the  front 
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of  the  combined  segments;  three  longer  hairs  and  seven 
short  ones  along  the  margin  of  ihe  segment;  two  brown 
flecks  on  front  margin,  and  the  rounding  anterior  angles 
narrowly  and  weakly  margined  with  brown.  Legs,  un- 
colored,  except  for  pale  brown  at  extremities  of  segments, 
and  very  narrow  marginal  linea;  front  margins  of  femora 
of  middle  and  hind  legs  with  four  or  five  subequal  prom- 
inent hairs  and  several  very  short  ones. 

Abdomen,  parallel-sided  for  anterior  half  and  then 
gradually  tapering  posteriorly;  no  marginal  constrictions 
between  segments;  but  one  or  two  long  hairs  in  each 
posterior  angle:  last  segment  with  one  strong  long  hair 
and  one  longer,  weaker  hair  in  each  posterior  angle  and 
a  series  of  six  short,  equal  hairs  along  posterior  margin; 
margin  narrowly  lined  with  pale,  clear  brownish,  and 
within  a  parallel,  narrow,  uncolored  line. 

Lsemobothrium  atrum  Nitzsch.     (Plate  xiv,  fig.  3.) 

Xleriniir'a  Mag,  Entomo].,  1818,  vol.  iii,  p.  302. 
Pulex  fulica  Redi.  EiperimaDtn  circa  geDeiBliouem  IiiBectomn],  16Sfl, 

pi.  iv.  fig.  I. 
Lamohothrium  nigrum   Gnrmeialer,  Haudbuoh  d.  Eutomologie,  1832, 

to),  ii.  p.  442. 
Lamohothriuta  atrum   Nitzach,   Denuy,  Mouograph.  Anoplor.  Brit., 
1S4Z,  p.  240;  Giebel,  InsecU  Epizoa,  1874,  p.  253,  pi.  xriii,  fig.  6; 
Fiaget,  Lea  PediculiueH,  p.  686. 
A  single    specimen  from    an   American    Coot,   Fulica 
americana    (Monterey,     California),       The    previously 
taken  specimens  have  been   found  on  Fulica  alra,  also 
probably  one  occurrence  on  Podifcps  rubrlcollis.     The 
descriptions    vary    somewhat   and    are    incomplete,    and 
Giebel's  figure  shows  strange  markings  of  head  and  tho- 
rax, but  the  large  size  and  dark  coloration  of  the  entire 
body  sufficiently  identify  the  species.     Giebel's  measure- 
ments are  far  under  those  of  my  specimen,  which  are: 
body,  length  8  mm.,  width   1.9  mm.;    head,  length 
mm.,  width  1.17  mm. 
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Menopon  navigans  n.  sp.     (Plate  xiv,  figs.  4  and  5.) 

Two  males  and  a  young  female  taken  from  a  Short- 
tailed  Albatross,  Diomedea  albatrus  (Bay  of  Monterey, 
California),  Piaget  has  found  a  Menopon  ( ajine, 
Tijdschr.  voor  Ent.,  1890,  vol.  xxxiii,  p.  248,  pi.  x,  fig. 
3)  on  an  Albatross  (Diomedea  exulans,  a  skin  in  the 
Leyden  Museum),  but  my  new  species  does  not  resem- 
ble affine  particularly.  Affinc  is  a  smaller  species,  with  a 
head  more  than  three-fifths  as  long  as  broad;  the  head  of 
the  new  species  is  twice  as  wide  as  long. 

Description  of  the  male.  Body,  length  1.8  mm.,  width 
.75  mm.;  head  and  thorax  pale  with  dark  brown  mark- 
ings; abdomen  with  large,  brown,  transverse  bands,  sub- 
parallel-sided;   many  long  bending  hairs. 

Head,  length  .34  mm.,  width  .66  mm.;  semilunar, 
front  with,  on  each  side,  three  hairs  (of  which  the  second 
,is  not  strictly  marginal),  then  a  very  short  prickle,  then 
five  hairs  in  front  of  the  ocular  region,  of  which  three  are 
long;  palpi  and  antennae  projecting  by  the  length  of  their 
terminal  segments;  temporal  margin  with  two  very  long 
hairs,  one  half  as  long,  two  one-fourth  as  long,  and  a  few 
short  ones ;   occipital  margin  concave  with  four  hairs  on 


those  of  abdomen,  in  front  of  which  a  narrow  whitish 
space  broadest  medially.  Legs  concolorous  with  pale 
ground  color  of  body,  with  hairs  and  thickened  femora. 

Abdomen  oblong,  with  convex  sides  and  ends,  all  the 
segments  except  9  being  of  approximately  equal  width: 
especially  long  hairs  in  posterior  angles  and  shorter  hairs 
on  surface;  each  segment  except  9  with  broad  transverse 
brown  band  covering  nearly  whole  surface  of  segment 
and  darkest  along  posterior  margin ;  lateral  extremities 
of  bands  dark  brown  to  black,  forming  narrow  interrupted 
lateral  bands;  segment  9wholly  colored,  paler  than  trans- 
verse bands,  large,  rounding  with  numerous  long  hairs. 

Menopon  indistinctuin  n.  sp.     Plate  xiv,  figs.  6  and  7.) 

Twti  females  taken  from  an  American  Avocet,  Recur- 
viro&tra  uinericiina  (Lawrence,  Kansas).  This  species 
most  clearly  resemble  crocatum  Nitzsch  (ed.  Geibel, 
Zeitschr.f,  ges.Naturwiss..  1866,  vol,  xxviii,  p.  392).  from 
a  Numenius  arquata  and  Mawaiopus  ostralcfftts  (Piaget), 
but  there  are  differences  quite  as  considerable  as  those 
which  have  been  used  bj'  Giebel  and  Piaget  to  separate 
the  various  Menopon  species  found  on  the  shore  birds. 
Crocatum,  Ititescetis  ct.  al.  ought,  perhaps,  to  be  grouped 
together  as  a  single  species  with  several  varieties,  as  is 
done  for  Docophorus  communis,  the  common  Docophorui 
of  the  passerine  birds.  However  I  add  this  species  from 
our  Avocet  to  the  group  which  must  sometime  be  well 
revised.  The  noticeable  differences  between  this  new 
species  and  crocatum  lie  in  the  number  and  disposition  of 
the  hairs  of  the  head  and  thorax.  The  species  does  not 
at  all  resemble  Nitzsch's  species  from  the  European  Avo- 
cet, Recurviroiira  avocella  (micrandum,  Zeitschr.  f,  ges. 
Naturwiss,  ed.  Giebel,  1866,  vol.  xxviii»  p.  392).  which 
has  a  thorax  without  hairs,  and  an  abdomen  with  uncolored 
longitudinal  lines. 


iHead,  length  .28  mm.,  width  .5  mm.;  semilunar;  twice 
(wide  as  long,  front  with  two  short  hairs  at  the  middle, 
and  on  each  side  in  front  of  the  ocular  region  two  short 
hairs  and  a  long  one:  palpi  slightly  projecting;  ocular 
margin  straight  or  very  faintly  concave;  temporal  margin 
with  four  long  pustulated  hairs  and  several  short  ones; 
occipital  margin  concave  with  one  long  pustulated  hair  on 
each  side;  head  golden  brown  with  fuscous  clouding, 
occipital  margin  and  ocular  fleck  black;  curving  line 
bounding  inwardly  the  antennal  region  black  inwardly 
shading  into  dark  brown  outwardly;  a  transversal  line 
even  with  the  mandibles  and  expanded  at  outer  ends,  dark 
brown. 

Prothorax,  seven-eighths  as  broad  as  head,  lateral  angles 
very  obtusely  rounded,  almost  truncate,  with  two  spines 
and  a  long  hair ;  behind  the  angle  on  latero-posterior  side 
a  spine,  then  two  hairs,  and  on  the  straight  posterior  mar- 
gin three  hairs  on  each  side  of  the  middle;  color  smoky 
brown  with  a  distinct  transverse  darker  line  in  front  of 
the  middle  and  not  reaching  the  lateral  juargins;  outside 
of  each  end  of  this  line  a  short,  slightly  curving,  longitu- 
dinal, dark  line;  the latero-poslerior  sides  narrowly  edged 
with  black.  Metathorax  just  as  wide  as  head,  narroil 
anteriorly  with  rapidly  diverging  sides,  mesothorax  dia 
tinctly  separated  by  marginal  constriction  and  dark  tram 
verse  line;  posterior  angles  of  mesothorax  bare,  sides  ( 
meso-  and  metathorax  bare;  posterior  angles  of  meta 
thorax  with  aspine  and  the  terminal  one  of  a  series  of  haifi 
ranged  thickly  along  the  weakly  convex  posterior  margiad 
metathorax  with  a  broad,  transverse,  fuscous  band  acroal 
posterior  half.  Sternal  markings  composed  of  small  me 
dian  blotch  on  prothorax  with  lateral  linear  processes;  T 


NEW    MALrOPUAeA.  159 

small  pointed  blotch  with  two  diverging  very  small  linear 
processes  projecting  anteriorly,  the  whole  between  strongly 
curving,  inwardly  produced  intercoxal  lines,  on  meso- 
thorax;  and  a  larger  median  blotch,  truncate  behind, 
convex  before,  with  two  small  linear  points  near  the  pos- 
terior angles  of  median  blotch,  on  metathorax;  a  smaller 
semilunar  median  blotch  on  first  segment  of  abdomen  is 
also  apparaent;  the  blotches  of  metathorax  and  first  ab- 
dominal segment  are  beset  with  numerous  short  pustu- 
lated hairs.  Legs  pale  smoky  brown,  with  darker  mark- 
ings. 

Abdomen,  elongate  oval,  posterior  angles  of  segments 
1-3  projecting  a  little:  the  others  barely  or  not  at  all;  a 
rather  long  hair  and  some  shorter  ones  in  each  angle; 
also  a  series  of  hairs  in  small  pustulations  along  the  pos- 
terior margin  of  each  segment;  all  segments  with  a  broad, 
distinct,  light  fuscous,  transverse  band  whose  extreme  outer 
margins  are  darker;  the  bands  separated  by  wide,  uncol- 
ored,  sutural  lines ;  last  segment,  broad,  short,  uncolorerf, 
posterior  margin  concave  with  a  series  of  fine  abort  hairs. 

Menopon  numerosum  n.  sp.     (Plate  xv,  fig.  i.) 

An  abundant  parasite  of  the  Pacific  Fulmars,  Kulmarus 
glaciali$  vars.  ghiphcha  and  rodgersit,  taken  on  twenty- 
four  out  of  thirty  specimens  shot  on  the  Bay  of  Monterey, 
California. 

Description  of  male.  Body,  length  1.44  mm.,  width 
.62  mm.;  pale  yellowish  to  reddish  brown,  with  trans- 
verse abdominal  bands,  separated  by  broad,  white,  su- 
tural bands. 

Head,  length  .28  mm.,  width  .50  mm.;  front  very  ob- 
tusely but  distinctly  angled  with  two  short  hairs  on  each 
side  of  the  median  angle;  three  long  hairs  and  three  short 
ones  before  the  slight  ocular  emargination;  a  sparsely  set 
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ocular  fringe  of  short  stiff  hairs,  and  in  the  temporal  an- 
gles four  long  hairs  and  several  short  oaes;  occipital 
margin  broadly-  and  shallowly  concave  and  with  four  haJrs ; 
dark  brown  ocular  blotches,  disdnct  black  ftecks  in  the 
eyes,  and  a  narrow,  dark  brown,  occipital  border. 

Prothorax  with  posterior  margin  broadly  and  evenly 
rounded  with  fourteen  long  hairs  in  a  series  extending  from 
lateral  angle  to  lateral  angle;  a  narrow  transverse  Hoe  in 
front  of  the  middle  and  a  short  longitudinal  line  at  each 
end  of  the  transverse  line ;  the  lateral  angle  regions  slightly 
darker  than  rest  of  segment.  Metathorax  with  diverging 
sides,  straight  or  very  flatly  convex  posterior  margin; 
along  the  sides  three  short  spines,  of  which  the  first  two 
project  upwards  and  the  third  outwards  beyond  the  mar- 
gin; in  the  posterior  angles  are  two  long  hairs,  then  a 
short  spine,  and  then  a  series  of  twelve  long,  strong  hairs 
ranged  along  the  posterior  margin.  Legs  coacolorous 
with  body. 

Abdomen  elongate  ovate,  with  long  hairs  in  the  poste- 
rior angles  of  segments  and  a  series  of  long  hairs  along 
the  posterior  margin  of  each  segment;  ground  color 
whitish  showing  in  broad,  transverse  sutural  bands ;  each 
Lvith    ;l    niile.    rt-ddish    brown,    transverse  band. 
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Menopon  infrequens  n.  sp.     (Plate  xv,  fig.  5.) 

A  single  female  taken  from  a  Glaucous-winged  Gull, 
Larus ^laucescens  (Bay  of  Monterey.  California). 

Description  of  female.  Body,  length  2  mm,,  width 
.81  mm.;  brown  with  chestnut,  transverse  abdominal 
bands,  narrow  black  lateral  bands,  and  broadly  linear, 
diagonal,  black,  ocular  blotches. 

Head,  length  .31  mm.,  width  .62  mm,,  thus  being  just 
twice  as  wide  as  long ;  brown  with  darker  fuscous  clouds ; 
narrow  black  occipital  margin;  black  ocular  blotches  in 
the  form  of  diagonal  bars;  some  indefinite  pale  to  uncol- 
ored  spaces,  as  in  the  posterior  angles,  along  the  front, 
and  a  more  definite  circular  space  containing  a  long  hair 
and  a  spine  on  each  side  of  the  forehead  just  outside  of 
the  origin  of  the  labial  palpi;  on  the  front  four  short  hairs 
near  the  middle,  and  on  the  sides  in  front  of  the  ocular 
region  two  short  hairs  and  one  longer  but  weak  hair; 
temporal  angles  with  three  long  hairs,  one  one-half  as  long 
and  some  shorter  hairs;  occipital  margin  with  four  pus- 
tulated hairs;  on  ventral  aspect  occipital  bands  showing, 
enclosing  an  orbicular  occipital  signature,  with  a  series  of 
five  pustulated  hairs  along  the  lateral  margins. 

Prothorax,  with  fourteen  long,  pustulated  hairs  extending 
in  series  from  lateral  angle  to  lateral  angle  along  the  poste- 
rior margin,  which  in  its  middle  third  is  almost  straight; 
ground  color  of  segment  largely  clouded  with  fuscous  to 
dark  brown,  especially  in  lateral  angle  region,  which  is  very 
narrowlj'  margined  with  black;  the  usual  transverse  line  in 
front  of  middle  with  curving  longitudinal  lines  at  the  ends 
especially  distinct.  Metathorax  with  lateral  emargination 
and  dark  brown  sutural  Unes  separating  mesothorax ;  pos- 
terior margin  straight,  with  a  series  of  not  very  long 
hairs,  and  two  or  three  hairs  and  a  spine  in  the  posterior 
angles;  a  fuscous  transverse  band  across  posterior  half  of 

P»oc.  Cu_  4ciD.  8ci.,  an  8u„  Tot,  VI.  c  U  )  Mitch    14,  \VM. 
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segmeni,  with  its  lateral  margins  black.  Sternal  mark- 
ings composed  of  a  small  trapezoid  on  prothorax  wnth 
the  posterior  angles  produced,  and  a  broad  blotch  on 
metathoiax;  the  anterior  roxce  are  produced  forward  and 
backward  into  broad  lobe-like  appendages,  rounded  in 
front  and  angulated  behind.  Legs  concoloroiis  whh 
ground  color  of  the  body,  with  darker  margins. 

Abdomen,  elongate  ovate,  with  one  long  hair  and  sev- 
eral short  ones  rising  on  margin  just  in  front  of  each 
uncolored  posterior  angle,  and  a  series  of  hairs  along 
posterior  margins  of  segments;  segments  r— 8  with  a 
broad,  transverse,  fuscous  band  darker  at  lateral  extremi- 
ties and  black  on  extreme  lateral  margins;  segment  9  uni- 
formly colored,  broadly  rounded  with  narrow,  uncolored, 
fringed,  posterior  margin. 

Menopon  loomisii  n.  sp.     (Plate  xv,  fig.  6.) 

Specimens  taken  from  two  specimens  of  the  White- 
winged  Scoter,  Oidemia  de^landi  (Bay  of  Monterey, 
California).  Named  after  Mr.  Leverett  M.  Loomis,  Cura- 
tor of  Birds,  California  Academy  of  Sciences. 

Decription  of  female.  Body,  length  1.8  mm.,  width 
.84  mm.;    pale  golden  brown  to  pale  chestnut  brown. 

Head,  length  .3  mm.,  width  ,56  mm.:  semilunar  with 
evenly  rounding  front,  shallow  ocular  emarginations,  and 
rounded  posterior  angles :  occipital  margin  concave ;  palpi 
projecting  by  the  length  of  the  last  segment;  the  antennae 
when  outstretched  projecting  beyond  the  margin  of  head 
by  the  length  of  the  last  segment;  a  pair  of  very  small 
hairs  in  middle  of  front,  a  longer  one  on  side  followed  by 
a  very  short  one,  and  then  two  or  three  longer  ones  in 
front  of  the  emargination ;  the  ocular  fringe  composed 
of  few  but  rather  strong  hairs  longer  than  usual;  tem- 
poral margins  with  three  very  long  hairs  and  two  more 
on  occipital  margin  of  the  produced  temples;  four  addi- 
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tional  hairs  on  the  occipital  margin ;  a  small,  black,  ocular 
fleck,  dark  brown  ocular  blotch,  the  mandibles  black- 
tipped,  the  other  mouth-parts  and  the  basal  segments  of 
the  palpi  brown. 

Prothorax  with  produced  lateral  angles  obtuse,  bearing 
two  spines  and  a  long  hair,  which  is  the  terminal  one  in 
a  series  of  fourteen  ranged  along  the  rounded  posterior 
margin  of  the  segment;  the  transverse  line  with  curving 
vertical  lines  at  its  extremities  is  distinct.  Metathorax 
with  divergent  sides,  not  quite  as  wide  as  head,  with  flatly 
convex  posterior  margin  bearing  a  series  of  long  hairs; 
in  each  lateral  angle  several  small  spines  and  the  terminal 
hair  of  the  posterior  series.  Legs  concolorous  with  body; 
with  scattered,  rather  long  hairs. 

Abdomen  ovate,  with  broad  transverse  bands  across  all 
segments  separated  by  wide  uncolored  sutures;  in  the 
anterior  angles  of  each  transverse  band  a  small  curving 
comma-like  chitinous  band;  the  segments  wilh  fine  hairs 
on  lateral  margins,  and  longer  weak  hairs  in  the  posterior 
angles;   dorsal  surface  with  hairs. 

Menopon  titan  Piaget.      (Plate  xv,  fig.  2.) 
Lea  Pedit-alineb,  ISSO,  p.  503,  pi.  il,  fig.  7. 
Tetraopihalniua  rhileniiia  Grnsne,  Zeitaohr.  f.  mea.  Zool.,  1885,  vol.  xlil, 
p.  530. 

Many  specimens  of  this  species,  or  of  a  variety,  found 
on  four  of  five  specimens  examined  of  California  Brown 
Pelican.  Pelkanus  rali/ornicus  (Bay  of  Monterey,  Cal- 
ifornia), and  on  the  White  Pelican,  PcHcanus  erythrorhyn- 
chns  (Lawrence,  Kansas).  These  large  conspicuous  par- 
asites are  found  not  alone  among  the  feathers  of  the  host 
but  also  abundantly  clinging  to  the  inner  surface  of  the 
gular  pouch,  a  circumstance  which  suggests  that  feathers 
may  not  constitute  the  exclusive  food  of  the  parasites. 

Piaget  has  described  two  species  of  these  giant  Meno- 
pom  of  the  Pelicans,  viz. :  titan  found  on  Pelecatius  ouo- 
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crotalus  (Zool.  Garden  of  Rotterdam)  and  consanguineum 
{Les  Pediculines,  Supplement,  1885,  p.  116,  pt.  xti,  fig. 
7)  found  on  P.  erythrorhynchus  (dried  skin  in  Museum 
of  Leyden).  Picaglia  has  described  a  third  species  rag- 
azzi  (Atti  d.  Soc.  d.  Nat.  d.  Modena,  1885,  serie  iii,  vol. 
ii)  found  on  P.  trachyrhynchus  (Callao),  and  has  estab- 
lished the  subgenus  Ptagetia  for  the  group.  The  char- 
acters of  the  subgenus  are  as  follows:  "abdomen  narrow 
and  very  elongate;  male  longer  than  female;  length  more 
than  5  mm."  The  remaining  members  of  the  genus 
Mcnopon  present  in  contrast  these  characters :  "  abdomen 
oval-elongate,  rounded  oval,  or  almost  round ;  male  smaller 
than  the  female;  length  varying  from  i  to  3  mm."  The 
species  chiefly  used  by  Franz  Grosse  in  his  study  of  the 
anatomy  of  the  Mallophaga  was  a  member  of  this  Afeno- 
poH  titan  group,  taken  from  a  Pelican,  undetermined, 
from  Chile. 

It  certainly  seems  advisable  to  indicate  the  peculiar 
characters  of  the  group  by  assigning  to  it  a  subgeneric 
name;  but  I  can  hardly  recognize  in  Picaglia's  descrip- 
tion of  ragazzi  characters  other  than  the  dimensions 
which  make  it  recognizably  distinct  from  Ulan.  My 
specimens  from  Pel.  erythrorhytickus  show  the  slight  vari- 
ations from  tilan  indicated  by  Picaglia  in  his  description 
of  ragazzi,  but  the  dimensions  are  quite  as  large  as  those 
oi  titan  (Picaglia  made  ^a^ir^^/ one  -  fourth  shorter  than 
titany.  My  specimens  iromPe/.  californicus  closely  cor- 
respond with  Piaget's  description  of  titan,  except  that  the 
transverse  abdominal  blotches  are  not  bifurcated  at  the 
extremities.  I  believe  that  the  present  knowledge  of  the 
group  hardly  justifies  any  separation  of  the  known  forms 
into  distinct  species,  but  that  the  presence  of  these  varia- 
tions may  be  recognized  by  letting  titan  stand  as  the  rep- 
resentative form  of  the  spec'iKS  (ci}?isaugnineum  is  evidently 
a  distinct  species,  the  equality  in  size  of  both  sexes  re- 
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moving  any  likelihood  of  confusing  it  with  littui),  and  by 
designating  ragazzi  and  my  specimens  as  varieties  pre- 
senting the  following  diagnostic  characters: 

Var.  ragaxzia  Picaglia,  from  Pc/ecans  trackyrkynchus 
(Callao);  small,  length  of  male  3.42  mm,,  of  female 
3.15  mm.;  mesothoracic  suture  indistinct;  metathorax  a 
little  wider  than  the  head;   general  color  paler  than  titan. 

Var,  impar  Kellogg,  from  Pelecanus  erythrorhynchus 
(Lawrence,  Kansas);  with  the  minor  differential  char- 
acters of  ragazzi,  but  almost  as  large  as  titan;  length 
of  male  4.7  mm.,  of  female  3.8  mm. 

Var.  linearis  Kellogg  (Plate  xv,  fig.  3),  from  Pelecanus 
californicHs;  about  same  size  as  titan;  length  of  male  5.2 
mm.,  of  female  4.2  mm.;  transverse  abdominal  blotches 
not  bifurcated  at  extremities,  and  the  longitudinal  un- 
colored  lines  beyond  spiracles  very  distinct  in  female, 
forming  an  interrupted,  uncolored,  longitudinal  line  for 
full  length  of  abdomen,  setting  off  lateral  abdominal 
hands  which  are  darker  than  the  other  abdominal  mark- 
ings. 

Menopon  tridens  Nitzsch.      (Plate  xv,  figs.  3  and  4.) 

?GermaT's  Mag.  Eutotnol.,  1818,  vol,  iu. 
LitmohnAr'mm   iriilena  NitEsch.     ZeitzsohT.   t.    gee.   NaturvriHB.   (ed. 

GiebelJ,  1866,  vol.  xxviii,  p.  396. 
Mrnopott  leopulaertTnt  Denoy.     Monograph.  Anoplni.  Brit.,   1842,  p. 

221,  pi.  18,  Rg.  9. 

iitnopon  tridtni  NitKaoh.     Burmeiitter.  Bandbaob.  d.  Ent.,  1832,  \ol. 

ii,  p.  MO;  Giebel,  Insecta  Epizoa,    1874,   p.  296.  pi.  xvii,  fig.  »; 

Pi&get,  Lea  PiMlitiulmea,  1860,  p.  4T!I,  pi.  xxxix.  tig.  I, 

I  have  taken   several  specimens  of    a   Menopon   from 

Coots,  Grebes,  and  Loons  and  from  a  single  Tern,  which 

are  referable  to  this  species,  or  at   least  lo  the  group  of 

forms  of  which  tridens  is  the   described   representative. 

The  descriptions  of  tridens  by  Piaget  and  by  Giebel  differ 

positively  in  various  particulars,  noticeably  in  the  char- 

racters  of  the   hairs.     My  specimens   agree  exactly  with 
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neither  of  these  descriptions,  and  besides  differ  among 
themselves  in  size  and  shape  of  head  to  such  a  degree 
that  I  have  arranged  them  in  three  groups  to  which  I 
give,  tentatively,  varietal  tank.  These  varieties  are  as  fol- 
lows: 

N dx . pacificum  Kellogg,  from  the  Pacific  Loon,  Urtnator 
pacificus{  Bay  of  Monterey,Ca!ifornia) ,  and  from  five  speci- 
mens out  of  ten  of  the  American  Coot.  Fulica  americana, 
shot  near  Monterey,  California,  and  on  two  specimens  out 
of  five  of  the  same  bird  species  from  Lawrence.  Kansas; 
measurements,  female,  length  1.65  mm.,  width  .62  mm,; 
head,  length  .28  mm.,  width  .5  mm,;  smaller  than  the 
succeeding  variety  which  it  otherwise  resembles. 

Var.  insolens  Kellogg  (plate  xv,  figs.  3  and  4.).  from 
an  Eared  Grebe,  Colymbui  nigricoUis  calif ornicus  {^^.y 
of  Monterey,  California),  and  from  a  Forster's  Tern, 
Sterna  forsleri  (Lawrence,  Kansas)  ;  measurements, 
female,  length  2.  mm.,  width  .72  mm.;  head,  length  .31 
mm.,  width  .53  mm.;  markings  distinct  and  dark;  lateral 
bands  of  abdomen  nearly  black. 

Var.  far  Kellogg,  from  a  Western  Grebe,  ^£cAmo- 
fiioriis  occidcalalis  (Lawrence,  Kansas);  measurements, 
female,  length  2.  mm.,  width  ,78  mm.,  head,  length  .31 
mm.,  width  .56  mm.;   decidedly  paler  colors. 

As  already  mentioned  none  of  these  varieties  agrees 
with  Piaget's  or  with  Giebel's  description  of  the  species. 
The  notable  differences  lie  in  Llie  dimensions,  in  the  pres- 
ence through  all  of  the  varieties  of  six  hairs  on  the  oc- 
cipital margin  (Glebel  says  four;  Piaget  says  two);  and 
similarly  through  all  the  varieties  the  clear  brown  color 
of  the  lateral  abdominal  bands  instead  of  an  uncolored 
condition  as  affirmed  by  Piaget.  The  specimens  of  Piaget 
were  taken  from  Gallinula  chloropus;  and  hia  variety 
major  based  simply  and  certainly  insufficiently  on   a  dif- 
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lerence  in  size  amounting  to  but  one-tenth  of  a  millimeter 
in  total  length  in  the  female  and  half  that  in  the  male, 
was  taken  on  Fulica  atra.  Nitzsch  found  the  species  on 
Fitlica  atra,  GalHnula  chlorofus,  Crex  forzuna.  Podiceps 
auritus.  Podi'ceps  crisltilus;  Denny  found  his  scopulacorne 
on  Ralliis  aqualicns,  Podiceps  minor  and  GalHnula  rhlo- 
rupits.  The  species  is  easily  recognized  by  the  peculiar 
trilobed  process,  function  unknown,  on  the  under  side 
of  the  hind-head  (see  fig.  4,  pi.  xv). 

EXPLANATION   OF   PLATES. 

PLATE  II. —  Pig,  I,  Alimeutary  caual  aud  sativarj  glauds  of  Afrnopon 
mttolfneHm  (sfter  NitzBch),  Fig.  2,  Alimenlnry  canal  of  Dorophorui  J'«^- 
r-otlii  (after  Xitzsohl.  Fig.  3,  Ifervons  Bystem  of  Lipturai  baeuliiat  !|  (after 
Nitx&cb),  Fig,  4,  Female  genitalia  of  Jlenopon  mttoUucvm  (after  Nilssuh). 
Fig.  5.  Male  geuitalia  of  Menopon  paWdum  (after  Nitzsoh).  Fig.  6,  Bmpi- 
ratorj  system  of  Urnopon  iUan  (original).  Fig.  7,  Head,  under  side,  of 
Lamohothrium  sp,  (after  Grouse).  Fig.  8,  Labinu  of  Tflraoplhalmat  chil- 
enmni^ Mmopon  ii{(in( !)]  (after  GrosBe).  Fig.  H,  Labinm  of  Nirmvn  ap. 
(after  Groaee).  Fig.  10,  Antenna  of  Trtraopthalmus  chiUHide[  =  Menopon 
titan]  (after  Groase).  Pig.  11,  Antenna  of  9  Lipevrua.  Fig.  12,  Antenna 
of  S  LiptUTUi.  Fig.  13,  L«B  of  S  Tetraoplhalmui  ehHtnti4l=3te«opoH 
tilan\. 

PLATE  III.— Fig.  I,  Doe«phorui  catvaa  Sell.,  $  .  ["ig.  2,  D.  fvUginomt 
Sell.,  i  .  Fig.  3,  D.  grupit-tpt  Kell.,  i  .  Fig.  4,  D.  aculiptctua  Kell.,  $ . 
Pig.  5,  D.  iiuaiiralirepf  Kell.,  S .  Fig.  6,  D.  monlfrryi  Kell.,  i  .  Fig.  7, 
D.  occidentatit  Sell..  $.  Fig.  8,  D.  ianieiuu  Eel).,  S.  Pig. 'J.  D.  alri- 
color  Kell..  i  . 

PLATE  IV,— Pig.  1,  Doeophorut  ieterodet  N.,S  .  Fig.  2.  ».  perlimt 
N.,  ?  Fig.  3,  D.  pertutui  N.,  jut.  Pig.  4,  D.  lari  Deunji  1 .  Fig.  5,  D. 
inmtitvt  Kell.,  $ .     Fig.  «,   D.  mrlanotepHaliu  Burm.,  $ . 

PLATE  v.— Fig.  1,  A'irmM  prmtan'  Kell..  i  .  Pig.  2,  JV.  praalana 
KeU„  leutrol  aspect  abdomen  of  S  .  Fig.  3,  y.  ktha  Kell.,  S  .  Fig.  4,  if. 
faralloHii  Kell.,  9.  Fig.  5.  N.  orariui  Kell.,$(?).  Fig.  6,  N.  giganliatla 
KeU.,  ! .     Pig.  7,  X.  bo-philus  Kell.,  ? . 

PLATE  VI.— Fig.  1,  yinani  punclatu»  N,,  2 .  Fig.  2,  X.  punelalui  N., 
jai.  Pig.  3,  N.  fttix  Giebel.  i  .  Fig.  4,  N.  felix  Oiebel,  Tentral  aapeot 
abdomenotj.  Fig.  5,  N.»ignatut¥.,i  .  Fig. «,  .W.  (i.TfBit  N.,  9  .  Pig.7, 
Jr'.  Uaiolalvt  N.,  i  .  Fig.  8,  if.  Iweolalua  K.,  ventral  aspect  abdomen  of  i  . 
Pig.  0,  if.  UntolMuf  N.,  jnv. 
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PLATE  VII.— Fig.  1,  Lipeumt  dtntut  Eell.,  $ .  Fig.  2,  L.  deiuit  Eell., 
veDtral  asp«cl  bead  and  thoraioI$.  Fig.  3,  L.  cariu*  EeU.,  $.  Fi8.4, 
L.  variun  Kell.,  jn*.  Fig.  5,  L.  celer  KeU.,  i  .  Fig.  6,  L.  eeUr  Kell..  3 . 
Fig.  7,   L.  longipilut  Eell.,  a  . 

PLATE  Till.— Fig.  1,  Lipeurai pictaralui  KM.,  9 .  Fig. 2,  £.;>>clara- 
tut  Kell.,  Sjnv.  Fig.  3,  L.  dietrtut  Kell.,  j  .  Pig.  4,  L.  divtrtut  Kail.,  £. 
Fig.  S,  L.  Umilalm  Kell.,  $  .  Fig.  S,  £.  Umitatut  Ketl.,  outline  of  mMaifao' 
rax  to  show  arrangemeDt  &nd  character  of  hairs.  Fig.  7,  L.  eorutrietui 
Kell.,  $JDv.     Fig.  6,  L.  coiutriettit  Kell.,  J  . 

PLATE  IX.— Fig.  1,  LipetiTuiferox  Oiebel,  $  .  Pig.  2,  L.ferox  Oiebel, 
J  .  Fig.  3,  L.  for/leuUUua  Nitzsoh,  $  .  Fig.  4,  L. /orficatatat  Nitzach,  j  . 
Fig.  5,  L.  forfieuialan  Nitztieb,  jut.  Fig.  S,  L.  forfirulatu*  NitzBch,  Tsry 
yoong, 

PLATE  X.~Fig.  1,  Lipturui  Umporalia  Mitzsoh,  S  .  Fig.  2,  L.  tataeeoui 
TBchb..  JQv.  Pig. 3,  L.  (02-(Krrr£)«NitzBch,  jnv.  Fig.  4,  L.(cttaeeoH«Tachb., 
S .  Fig.  5,  L,  toxoeerot  NitzEch,  i  .  Fig.  6,  L.  tqurdidut  Nitzsch,  f .  Fig. 
7.  £■  <gualj(£u(  NitzBch.  poBlerior  margia  of  metathorax  abowing  arrange- 
ment Had  ohsTBoter  of  haitB. 

PLATE  XI.— Fig.  I,  Oneophorut  advtna  Kell.,  $.  Pig.  2,  0.  advena 
Eell.,  bead  otS  .  Fig.  3,  Burymttopui  laurut  Nitzscb,  $  .  Fig.  4,  B.  Ian- 
ru*  NitzBch,  head  of  S  .  Fig.  R,  B.  laurui  MitZBoh,  S  jnT.  Pig.  6,  E. 
(a«ni«  Nituob,  d.  jav.  Fig. '7,  Otebelia  mirabilU  Kell.,  j  .  Fig.  8,  G. 
miVaiiiJi  Ketl.,  outline  of  head  o($. 

PLATE  XII.-Fig.  1,  Colpoetphalum  aiKi/trum  KeU.,  d .  Pig,  2,  C. 
vnci/eram  KeU.,  outline  and  last  Begmeuts  of  abdomen  of  S-  Pig-  3,  C. 
anci/emm  Kell.,  jnv.  Pig.  4,  C.  uai/orme  KeU.,  9  ■  Fig.  «,  O.  prngue 
Kell..  3.     Fig.  6,   CHmirfum  KeU..  S.     Pig.  7,  (7. /unrtre  Kell.,  ?.     Fig. 
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AUTHOR'S   PREFACE. 


The  following  paper  presents  the  descriptions  and  fig- 
ures of  thirty-three  new  species  of  Mallophaga,  together 
with  the  identifications  and  figures  of  sixteen  species  pre- 
viously described  by  European  authors,  but  now,  with 
few  exceptions,  first  determined  as  parasites  of  American 
birds.  All  of  these  species  have  been  collected,  mostly 
by  the  author  and  Mr.  R.  E.  Snodgrass,  from  land  birds 
as  opposed  to  water  or  shore  birds.  (As  No.  iv,  1896, 
of  this  series  of  **  Contributions  to  •  Biology  from  the 
Hopkins  Seaside  Laboratory,"  under  the  title  **New 
Mallophaga,  I ,"  the  author  published  the  descrip- 
tions and  figures  of  one  new  genus  and  thirty-eight  new 
species  of  Mallophaga,  with  the  identifications  and  figures 
of  twenty-two  previously  described  species,  all  from  wa- 
ter and  shore  birds.  In  New  Mallophaga,  I,  was  given 
a  **  brief  account  of  the  structure,  external  and  internal, 
of  the  life-history  and  habits,  and  of  the  zoological  and 
geographical  distribution  of  the  parasites,  together  with  a 
review  of  the  literature  of  the  group,  and  a  statement  of 
the  present  systematic  treatment  of  the  order,  with  a 
synopsis  and  tables  of  the  families  and  genera";  the  pa- 
per is  intended  to  serve  American  students  as  an  intro- 
duction to  the  study  of  the  group.) 

In  the  present  paper  there  is  also  presented  a  somewhat 
detailed  account  of  the  mouth  parts  of  several  genera  of 
Mallophaga,  and  an  account  of  the  mouth  parts  of  the 
Psocidae,  Perlidae,  Termitidae,  groups  which  have  been 
variously  classed  with  or  close  to  the  Mallophaga,  suflS- 
ciently  full  to  make  an  intelligent  comparison  of  the 
mouth  structures  of  these  various  groups  possible.    Some 


light  seems  to  be  thrown  by  this  study  on  the  phylogeny 
of  the  Mallophaga. 

Types  of  the  new  species  described  will  be  placed  in 
the  collections  of  this  University,  in  the  collections  of  the 
California  Academy  of  Sciences,  and  in  those  of  the  Uni- 
versity of  Kansas.  The  author  has  to  express  his  obliga- 
tions for  services  kindly  rendered  in  connection  with  the 
preparation  of  this  paper  to  Mr.  F.  J.  Jack,  artist,  to 
Prof.  Walter  Miller,  and  to  Mr.  R.  E.  Snodgrass,  who 
collected  most  of  the  specimens  recorded  from  Califor- 
nian  birds,  and  whose  careful  work  on  the  anatomy  of 
the  mouth  parts  is  elsewhere  more  definitely  referred  to. 

V.  L.   K. 

'  Stanford  Univirsitv,  September,  tSg6. 
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The    Mouth-Parts    of    the    Mallophaga. 

The  mouth-parts  of  the  Mallophaga  are  of  the  biting 
Orthoptero-Neuropterous  type;  that  is,  they  are  of  that 
generalized  kind  of  insectean  mouth-parts  in  which  there 
are  free,  strong,  laterally  working  mandibles,  free  jaw- 
like maxillae  composed  of  distinct  basal  sclerites,  articu- 

imoc.  Cal.  Aoad.  Sci.,  2d  Skb.,  Vol.  YI.  November  7,  1896. 
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lated  terminal  lobes  and  segmented  palpi,  and  a  labium 
composed  of  the  fused  second  maxillae  with  similar  basal 
and  terminal  sclerites  and  segmented  palpi.  But  the 
Mallophagous  mouth-parts  represent  a  modified,  a  special- 
ized condition  of  this  simple  type,  in  which  the  reduction 
of  the  maxillse  with  the  complete  loss  of  their  palpi  and 
(in  one  suborder)  the  loss  of  the  labial  palpi,  so  con- 
fuse, at  first  glance,  the  homologies  of  the  various  struc- 
tures, as  to  make  the  proper  understanding  of  the  mouth- 
parts  a  matter  requiring  some  special  attention. 

Nitzsch,  the  first  student  of  the  Mallophaga,  misun- 
derstood the  structure  of  the  mouth-parts,  holding  the 
labial  palpi  to  be  maxillary  palpi  (see  figs,  i,  2  and  3, 
plate  Ix),  and  his  error  was  not  corrected  until  Grosse*, 
in  his  careful  dissections  of  Tetraofhthalmus  chilensis 
[=Menofon  tiian],  made  the  matter  plain. 

t  Rudow  gives  a  most  confused  account  of  the  mouth 
parts,  haying  evidently  made  very  superficial  observa- 
tion, although  he  declares  himself  to  have  made  a  most 
careful  and  exhaustive  study  of  them.  He  concluded, 
from  observation  of  the  hypopharynx,  that  the  Mallo- 
phaga should  be  classed  with  the  sucking  insects,  and 
particularly   with    the    Hemiptera.     J  Melnikoff    thought 
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sects.  *  Denny,  fGiebel,  }Piaget  and  §  Taschenberg 
add  nothing  in  their  monographs  to  our  knowledge  of 
the  mouth-parts.  Giebel  repeats  Nitzsch's  explanation 
of  them ;  Piaget  refers  the  palpi  of  the  Liotheidae  to  the 
maxillae,  and  also  says  the  labium  of  the  Philopteridae 
has  2-segmented  palpi,  referring  doubtless  to  the  para- 
glossae;  Taschenberg  in  his  passing  reference  to  the 
mouth-parts  repeats  Piaget's  statements.  ||Grosse  was 
the  first  to  understand  and  to  explain  what  seeitis  really  to 
be  the  true  structure  and  homologies  of  the  mouth-parts. 
He  first  indicated  the  labial  character  of  the  conspicuous 
palpi  which  are  present  in  all  of  the  Amblycera,  called 
the  labial  palpar-like  processes  paraglossae  (see  figs.  4 
and  5,  plate  Lx,  fg)^  and  gave  some  account  of  that 
sclerite  in  the  oesophagus,  which  to  my  mind  is  so  sug- 
gestive in  its  bearing  on  the  phylogeny  of  the  group.  An 
abstract  of  Grosse's  paper,  by  Prof.  Geo.  Macloskie, 
was  published  ih  the  **  American  Naturalist,"  vol.  xx,  p. 

340- 

The  following   detailed   accounts,  with  accompanying 

figures,  of  the  mouth-parts  of  Ancistrona  gigas  P.,  LcBtnO" 

hoi hir turn    sp.,    Eurymeto-pus   taurus   N.,   and    Goniodes 

ccrvinicornis  G.,  are  based  on  dissections  made   in    my 

laboratory  by  Mr.  R.  E.  Snodgrass,  and  are  mostly  in  the 

words  of  his  notes.     The  drawings  also  were  made  by 

Mr.  Snodgrass. 


'  Denny,  Henry.    Mouographm  Auoplororum  Brittannio),  1842,  London. 

t  Giebel,  Christoph.     luRecta  Epizoa,  1874,  Leipzig. 

t  Piaget,  £.     Led  P^dicnlines,  1880;  Supplement,  1885,  Ley  den. 

^Taschenberg,  O.     Die  Mallophagen,   1882,   Halle. 

JIGrosse,  Franz.     1.  c. 
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The  Mol'th-Parts  of  Ascistrona  gigas. 

(Plate  li.  Gm-  6-ij.) 

In  this  form  the  full  number  of  mouth-parts  is  present, 
and  all  are  complete  except  the  maxillae,  these  lacking- 
palpi  and  distinct  sclerites.  The  labium  is  well  developed 
and  much  longer  than  wide.  It  extends  along  nearly  the 
whole  length  of  the  ventral  surface  of  the  head,  the  an- 
terior border  being  situated  far  forward,  leaving  only  the 
tips  of  the  mandibles  visible.  When  the  palpi  are  par- 
allel to  the  plane  of  the  head  their  extremities  project  a 
little  beyond  the  anterior  lateral  margin. 

The  labium  (plate  Ix,  fig,  7)  consists  of  three  distinct 
parts,  the  ligula,  mentum  and  submentum  together  with 
prominent  palpi.  The  mentum  is  the  lai^est  sclerite 
and  bears  the  four-jointed  palpi.  It  is  somewhat  wider 
than  long,  and  is  incompletely  di\'ided  into  three  lobes, 
one  placed  medially  and  the  others  on  each  side  of 
this.  The  median  portion  has  the  anterior  border 
straight  or  a  little  concave,  and  articulates  with  the 
ligula.  Each  lateral  lobe  is  narrow  and  projects  an- 
teriorly beyond  the  median  portion  which  is  much 
wider.  Each  bears  distally  a  palpus.  The  latter  is 
nosed    of    four 
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dorsul  prong  is  attached  by  its  base  to  the  mentum  near 
the  hind  margin  of  the  latter.  From  the  posterior  border 
of  the  mentum  a  deeply  emarginated  fold  extends  back- 
ward between  the  two  forks,  and  is  attached  to  the  inner 
edge  of  the  dorsal  prong  of  each.  In  the  younglhe  emar- 
gi.nation  is  much  less,  the  fold  beings  merely  roundly  con- 
cave posteriorlj'.  In  this  stage  it  is  attached  for  its  full 
length  along  the  median  line  to  the  submentum.  In  each 
fork  the  dorsal  prong  is  rather  flattened  dorsoventrally; 
its  outer  edge  is  rounded  inward  proximally  and  outward 
distally,  while  the  inner  edge  presents  the  same  outlines, 
only  in  different  order,  so  that  the  whole  is  doubly  bent, 
first  inwardly  and  then  outwardly.  The  curvatures,  how- 
ever, are  only  slight,  and  the  distal  one  is  more  marked 
than  the  other.  The  prong  is  much  wider  at  its  base 
than  elsewhere,  and  tapers  off  very  much  distally.  It 
ends  by  a  triangular  expansion,  having  one  side  of  the 
triangle  facing  posteriorly  and  inwardly.  At  the  base  is 
an  oval  fossa,  and  in  this  the  outer  prong  is  articulated  so 
as  to  allow  of  considerable  movement.  At  the  anterior 
outer  comer  of  each  fossa  a  large  strong  hair  arises  and 
extends  outward  and  backward,  being  two-thirds  or  three- 
fourths  the  length  of  the  fork.  The  ventral  prong  is 
more  cylindrical  than  the  other  and  tapers  but  little.  It 
is  almost  straight,  or  slightly  curved  inwardly  near  the 
middle.  Its  base,  however,  curves  dorsally,  to  be  articu- 
lated with  the  other  piece,  as  just  described.  It  ends  by 
a  bluntly  rounded  termination  which  is  very  slightly  ex 
panded.  Its  dorsal  surface  is  covered  by  numerous  fine, 
closely  arranged,  rounded  ridges,  Proximally  these  lie 
almost  longitudinal,  but  they  gradually  become  more 
transverse,  so  that  the  terminal  ones  form  an  angle  of 
about  thirty  degrees  with  a  transverse  line  through  their 
inner  ends.     The  ridges  meet  each  other  along  the  median 
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line  of  the  prong  at  an  increasing  angle  from  in  front 
backwards.  The  forks  are  less  chitinized  in  young  speci- 
mens, but  very  pale  colored  ones  have  them  comparatively 
strongly  chifinous,  so  that  they  appear  very  dark,  while 
the  rest  of  the  outer  parts  are  white. 

The  ligula  is  a  short  sclerite,  divided  into  glossse  and 
paraglosste.  The  glosste  are  two  rounded  lobes,  with  a 
shallow  concavity  between  them.  They  bear  a  fevf  short 
hairs.  External  to  the  glossse  are  the  paraglossse  which 
are  also  two  small  simple  lobes.  They  are  separated 
from  the  glossie  a  little  more  deeply  than  the  latter  are 
from  each  other,  and  like  them  are  covered  by  a  few  small 
hairs. 

The  submentum  is  a  simple  sclerite  back  of  the  mentum, 
and  mostly  concealed  by  the  forks  and  connecting  fold 
from  the  latter. 

The  maxiUce  (plate  Ix,  fig.  8)  are  very  weak,  unchit- 
inized  structures,  lying  entirely  within  the  mouth  cavity, 
and  concealed  by  the  other  mouth-parts  on  account  of 
their  very  reduced  size.  Each  consists  of  a  basal  un- 
divided portion,  somewhat  roughly  triangular  in  outline, 
and  of  two  distal,  soft  fleshy  lobes.  The  outer  lobe  is 
the   larger  of  the   two,  and  its  inner  edge  lies  ventral  to 
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The  maiiiiif'fcs  (plate  l.\%  figs.  6,  9  and  10)  are  large 
and  strongly  chitinized  structures,  and  evidently  perform 
an  important  part  in  the  feeding  habits  of  the  insect. 
They  are  somewhat  roughly  triangular  in  profile,  having 
each  two  points  anteriorly  and  internally,  opposing  those 
of  the  mandible  of  the  opposite  side.  They  lie  in  a  plane 
parallel  to  the  head.  The  left  one  has  its  anterior  surface 
smooth  and  a  little  convex.  From  the  inner  edge,  a  little 
back  of  the  anterior  angle,  there  projects  inwardly  and 
forward  a  short  rounded  process.  Anterior  to  this  and 
ventral  to  it  the  sharply  terminated  anteiHor  angle  of  the 
mandible  forms  the  second  point  or  tooth.  This  one  is 
very  sharp  compared  with  the  other.  The  ventral  surface 
is  concave  ventral  to  the  posterior  tooth  and  behind  the 
anterior  one.  The  latter  is  continuous  down  the  ventral 
surface  as  a  high  wide  ridge  along  the  outer  side.  The 
posterior  part  of  this  surface  is  also  elevated,  and  at  the 
inner  posterior  angle  is  continued  inward  as  a  long  and 
somewhat  slender  projection  into  the  mouth  cavity;  this 
tapers  distally,  but  terminates  bluntly.  At  its  base  are 
two  teeth  projecting  forward  into  the  concavity  on  the  ven- 
tral surface  of  the  mandible  just  described. 

The  mandible  is  articulated  to  the  head  by  a  condyle 
and  a  facet.  The  condyle  is  on  the  posterior  ventral 
edge,  near,  but  some  distance  internal,  to  the  outer  pos- 
terior angle  of  the  mandible.  It  is  a  rounded  knot  pro- 
jecting backward.  The  facet  is  situated  on  the  dorsal 
surface  near  the  same  angle  of  the  mandible  as  the  con- 
dyle. It,  however,  is  not  situated  on  the  posterior  edge, 
but  somewhat  further  forward  on  the  dorsal  surface;  but 
it  lies  in  the  same  anteroposterior  dorsoventral  plane  as 
the  condyle.  It  faces  posteriorly  and  outward,  being  sit- 
uated on  an  elevation,  and  the  cavity  is  rather  shallow. 
The   right  mandible  is  a  little  smaller  than  the  left  but  is 
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Mherw'iK*:  very  similar  to  it.  There  are  the  same  two 
teeth,  but  ihe  posterior  one  is  a  little  thicker  than  on  the 
lefl  (tide.  The  concavity  on  the  ventral  side  is  not  so  ex- 
teniiive,  and  the  projection  from  the  inner  posterior  angle 
in  ithorter  and  thicker.  The  articulatory  condyle  is  sim- 
ilar in  ponition,  but  is  perhaps  a  little  larger.  The  facet, 
however,  is  relatively  more  external.  In  each  mandible 
there  is  a  considerable  extent  beyond  a  line  drawn  from 
the  condyle  to  the  facet,  but  this  is  much  shorter  than  that 
in  the  opposite  direction ;  i.  e.,  inwardly.  Each  mandible 
is  supported  by  two  targe  chitinous  processes  (plate  Ix, 
i'Uf.  9,  ii,  ch.  r.  and  v.  ch.  r.),  arising  from  a  common 
thick  base  which  is  attached  to  both  the  ventral  and  the 
dornul  wall  of  the  head.  One  of  these  processes  lies  ven- 
tral to  the  other,  and,  in  the  case  of  the  right  mandible, 
■a  little  internal  to  it.  The  ventral  projection  bears  termi- 
nally u  socket  and  the  dorsal  one  a  condyle;  these  artic- 
ulate respectively  with  the  condyle  and  facet  of  the  man- 
dible. The  mandible  is  thus  supported  on  an  axis  above 
which  is  all  its  weight ;  and  further,  the  greater  part  of  the 
latter  falls  on  the  inner  side  of  the  axis  when  the  mandi- 
bh'H  are  in  the  resting  position.  To  the  posterior  edge 
ol  the  mandible,  near  the  inner  angle  but  still  some  dis- 
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rious  in  form,  and  whose  functions  are  not  definitely  ap- 
parent, although  they  probably  serve  in  some  way  for 
rasping  or  comminuting  the  food,  or  perhaps  for  holding 
it. 

In  the  ventral  wall  of  the  pharynx  is  imbedded  a  chit- 
inous  rod  or  shaft,  bearing  two  prongs  at  each  end  (plate 
Ix,  fig.  II,  and  fig.  6,  hy.).  The  shaft  is  rather  long  and 
slender,  with  a  swelling  posterior  to  the  middle.  The 
posterior  prongs  are  curved  outward  and  backward,  and 
also  a  little  upward  around  the  ccsophagus.  Their  bases 
are  very  wide  but  they  soon  become  narrower.  Termin- 
ally each  is  somewhat  expanded  and  ends  bluntly.  The 
anterior  half  of  the  wide  basal  portions  is  much  thinner 
than  the  rest,  and  the  shaft  appears  between  the  two  as 
a  wide  elevated  ridge,  continuous  with  the  posterior 
thickened  borders.  A  large  oval  foramen,  having  its  long 
asis  extending  from  within  outwardly  and  posteriorly,  is 
situated  between  the  thin  pari,  the  thickened  shaft,  and 
the  posterior  elevated  margin.  The  anterior  fork  projects 
into  the  mouth,  dorsal  to  the  anterior  end  of  the  labium, 
in  the  position  of  a  hypopharynx.  The  prongs  of  this 
bifurcation  are  much  smaller  than  those  of  the  other  and 
project  outward  and  forward.  The  entire  length  of  the 
structure  in  a  specimen  measured  is  .52  mm.  The  part 
projecting  is  about  a  fifth  of  the  whole.  All  but  this  latter 
part  is  imbedded  in  the  ventral  wall  of  the  pharynx  and 
is  not  visible  from  above.  It  is  evident  that  it  must  be  de- 
veloped from  an  invaginated  portion  of  the  cuticle  which 
became  strongly  chitinized  and  constricted  off  from  that 
lining  the  mouth.  The  two  anterior  prongs  have  on  their 
anterior  edges  each  a  padlike,  soft,  unchitinized  structure. 
Each  pad  is  distally  surmounted  on  the  dorsal  surface  by 
a  large  cluster  of  rather  long,  thick,  curved  processes, 
radiating  from  a  common   center  and  curving  upwards. 
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All  have  their  concave  borders  facing  one  another  and 
the  center  from  which  they  spring.  Along  the  convex 
surface  of  each  is  a  fringe  of  cilia  inclined  distally.  The 
rest  of  the  pad  is  covered  by  short,  thick  projections, 
lying  with  their  long  axes  parallel  to  the  surface  and 
curving  over  to  the  dorsal  side,  where  they  become  scale- 
like in  form.  Between  this  hypopharynx  and  the  labium 
is  a  fold  of  membrane  from  which  project  the  anterior 
ends  of  two  other  structures.  There  are  t^vo  chitinous 
rods  (plate  Ix,  figs.  6,  fk,  and  12)  whose  anterior  forked 
ends  project  through  this  fold  and  lie  beneath  and  a  httle 
external  to  the  hypopharynx.  They  may  be  exposed  by 
removing  the  labium.  Each  lies  ventral  to  all  the  other 
organs  in  the  head.  Posteriorly  they  diverge  from  each 
other  and  pass  backward,  ventral  to  the  lower  edge  of 
the  tentorium,  and  are  attached  to  the  ventral  wall  of 
the  head  by  muscles.  They  are  very  slender  and  del- 
icate on  account  of  their  thinness  and  being  not  very 
strongly  chitinized.  Anteriorly  each  is  rather  expanded 
and  flattened  dor&oventrally,  but  posteriorly  becomes 
narrower  and  more  cylindrical.  The  outer  prong  of 
the  anterior  bifurcation  is  wide  and  thin,  the  other  is 
longer,   narrower,  a  little  cur\'ed  outwardly,  and  rather 
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The  Mouth-Parts  of  L^mobothrium  sp. 

(Plate  Ixi,  figs.  1-5.) 

The  labium  of  Lcemobothrium  sp.  (plate  Ixi,  figs,  i  and 
4)  consists  of  submentum,  mentum,  palpi,  and  ligula. 
The  labium  as  a  whole  occupies  two-thirds  of  the  length 
of  the  ventral  surface  of  the  head.  Its  anterior  border 
lies  in  front  of  the  bases  of  the  antennae,  and  extends  also 
considerably  farther  forward  than  the  bases  of  the  man- 
dibles; hence  the  latter  are  almost  concealed  by  the  la- 
bium. 

The  submentum  (plate  Ixi,  fig.  4,  sm,)  is  a  transversely 
narrowed  sclerite  very  convexly  rounded  posteriorly,  and 
slightly  concavely  rounded  laterally  where  it  joins  the 
temporal  sclerites.  The  anterior  border  is  more  decided- 
ly concave  and  articulates  with  the  convex  posterior  bor- 
der of  the  mentum.  The  submentum  is  a  little  wider  than 
half  its  length,  and  on  the  whole  is  somewhat  narrowly 
shield-shaped.  In  front  of  the  submentum  is  the  men- 
tum (plate  Ixi,  fig.  4,  7n).  This  sclerite  is  wider  than 
long  and  is  somewhat  oval  in  outline,  with  the  long 
axis  transverse;  the  latter  is  a  little  in  front  of  the 
middle  point.  The  lateral  and  posterior  borders  are 
very  convex,  and  the  sclerite  may  also  be  regarded  as 
being  an  isosceles  triangle  with  the  angles  very  much 
rounded,  and  the  apex  pointing  backward.  Laterally  there 
are  two  short  thick,  anterior  prolongations,  ff,  one  on 
each  side.  These  bear  the  short  four-jointed  labial  palpi. 
Each  segment  of  the  palpus  is  rather  short  and  cylindrical 
and  bears  a  few  hairs.  The  terminal  one  is  shorter  than 
the  others  and  forms  a  rounded  termination  to  the  palpus. 
The  ventral  surface  of  the  mentum  is  produced  downward 
into  a  large  saccular  or  pouchlike  distention  which  is 
almost  as  wide  and  long  through  its  greatest  diameters  as 
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the  mentum  itself.  Where  the  pouch  joins  the  mentum, 
however,  it  is  narrower  than  it  is  a  short  distance  below; 
it  therefore  expands  a  little  ventral  to  its  dorsal  border. 
In  a  mounted  specimen  the  pouch  may  be  pressed  down 
flat  against  the  rest  of  the  labium,  and  then  its  anterior 
border  appears  to  be  a  fold  of  membrane  extending  over 
the  ventral  surface  of  the  ligula  from  the  anterior  edge  of 
the  mentum.  Within  this  pouch  are  two  large  glands  (plate 
Ixi,  fig.  5)  lying  side  by  side,  one  on  each  side  of  the  me- 
dian line.  They  are  narrower  anteriorly  where  they  open 
into  the  mouth  cavity  near  the  anterior  edge  of  the  labium. 
Posteriorly  they  become  enlarged  and  turn  outward. 

The  ligula  is  composed  of  glossze  and  paraglossse. 
The  glossae  are  flattened  lobes,  one  on  each  side  of  the 
middle  line,  and  separated  from  each  other  for  about  two- 
thirds  their  length.  Each  is  about  as  wide  as  long,  and 
the  anterior  border  slopes  slightly  outward  from  within. 
The  outer  borders  are  straight.  The  paraglossse  lie  just 
exterior  to  the  glossfe.  Each  is  conical  with  the  end 
truncated,  and  is  a  little  longer  than  the  glossse. 

The  maxifla  (plate  Ixi,  figs,  i ,  mx,  and  3)  are  simple  lobes 
expanded  distally  but  narrow  at  the  base.  Each  projects 
inwardly  and  forward,  and  lies  just  back  of  the  mandibles 
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ginal  thickening  and  perpendicular  to  it,  the  latter  lying 
close  to  the  edge,  just  back  of  the  teeth.  Near  the  base 
of  the  maxilla  on  the  inner  side  is  attached  a  large  muscle, 
as  large  as  the  maxilla  itself.  This  large  muscle  and  the 
strong  teeth  seem  to  indicate  that  the  maxilla  is  not  func- 
tionless,  but  that  it  plays  some  part  in  the  mastication  of 
the  food. 

The  mandibles  (plate  Ixi,  fig.  2)  are  the  same  in  gen- 
eral shape  and  position  as  those  of  Ancistrona  gtgas. 
Those  of  the  two  forms  present  corresponding  processes, 
and  in  each  they  lie  in  a  plane  parallel  with  the  head. 
They  are  in  both  triangular  in  general  outline  viewed 
dorsoventrally.       ^ 

The  right  mandible  of  Lcemobothrium  has  at  its  ante- 
rior inner  corner  a  large,  strongly  chitinized  tooth,  which 
is  a  continuation  inward  and  forward  from  the  ventral 
surface  of  a  strong  anterior  thickening  of  the  mandible. 
Posterior  to  this  is  a  second  tooth,  just  as  in  Ancistrona^ 
continuous  with  the  dorsal  surface.  This,  however,  in- 
stead of  beibg  regularly  rounded  is  in  LcBmobothrium 
very  wide,  especially  at  the  base,  and  is  of  the  form  of  a 
truncated  cone.  The  inner,  or  free  end,  is  roughened 
by  several  short  blunt  cusps.  This  tooth,  however,  very 
evidently  is  the  same  thing  as  the  posterior  tooth  of  An- 
cistrona; the    positions    on  the  mandibles   are  identical. 

From  the  inner  posterior  angle  is  a  thick  blunted  pro- 
cess extending  inward.  It  is  rather  short  and  terminally 
rounded.  This  process  is  present  also  in  A  ncistrona  gigcts. 
The  outer  posterior  angle  is  truncated,  and  at  its  inner 
corner,  projecting  from  the  ventral  surface,  is  an  articu- 
lating condyle.  This  is  some  distance  from  the  outer 
corner,  and  to  the  latter  is  attached  the  extensor  muscle. 
The  condyle  projects  backward  and  a  little  outward,  and 
fits  into  a  socket  of  the  head.     Dorsal  to  this  on  the  head 
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is  a  condyle  which  articulates  with  a  facet  on  the  dorsal 
side  of  the  mandible.  This  facet  is  more  external  than 
the  condyle  of  the  mandible,  and  is  also  farther  forward. 
In  all  these  points  the  mandible  is  extremely  similar  to  the 
corresponding  one  of  Aiicislrona.  The  retractor  muscle 
is  attached  directly  near  the  inner  posterior  angle. 

The  left  mandible  is  in  general  similar  to  the  right,  and 
agrees  with  the  corresponding  mandible  of  A.ncisirona'm 
the  same  way  as  the  right  one  does,  although  the  two  are 
rather  less  alike  than  those  of  Ancistrona  g'ig^as. 

The  posterior  tooth  of  the  left  mandible  is  continuous 
from  the  dorsal  surface,  but  is  very  small  compared  with 
the  anterior  one,  and  is  sharp-pointed  compared  with  the 
corresponding  tooth  on  the  right  side.  The  anterior  tooth 
is  much  the  same  as  that  on  the  right  side,  or  is  perhaps 
a  little  smaller.  Back  of  it  is  a  depression  on  the  inner 
part  of  the  ventral  surface :  this  is  bounded  behind  by  an 
elevation  which  is  continuous  inwardly  as  a  slender  pro- 
jection from  the  ventral  surface,  just  as  in  the  case  of 
Ancistrona  gigas.  This  process  is  thick  at  its  base  but 
tapers  distally  to  the  rounded  termination.  Its  anterior 
border  is  convex,  but  on  the  distal  half  of  the  posterior 
margin  is  a  rather  deep,  rounded  concavity.     To  the  outer 
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The  Mouth-Parts  of  Eurymetopus  taurus. 

(Plate  Ixii.  figs.  1-8.) 

There  are  many  striking  differences  between  the  mouth- 
parts  of  this  form  and  those  of  either  Ancistrona  or 
Lcemobothrium.  The  dissimilarity  is  most  noticeable  in 
the  labiums.  Ancistrona  and  Lxemobothriiim  both  belong 
to  the  suborder  Amblycera,  while  Eurymetopus  and  the 
next  form  to  be  described,  Goniodes,  belong  to  the  sub- 
order Ischnocera,  and  the  differences  presented  by  these 
four  genera  are  typical  for  the  two  groups. 

In  Eurymetopus  taurus  the  labium  (plate  Ixii,  figs,  i 
and  6)  is  reduced  in  size,  and  very  much  crowded  back 
on  the  posterior  aspect  of  the  head.  Instead  of  covering 
over  the  mandibles  ventrally,  it  leaves  them  entirely  ex- 
posed, its  anterior  border  reaching  only  about  as  far  for- 
ward as  their  posterior  articulations. 

On  the  posterior  half  of  the  median  ventral  surface  of 
the  head  is  a  large  unchitinized  space.  This  is  bounded 
laterally  by  the  temples,  posteriorly  by  a  narrow,  gular 
sclerite,  presenting  an  obtusely  angulated,  convex,  an- 
terior border,  and  anteriorly  in  appearance  by  the  man- 
dibles, although  it  is  really  not  bounded  at  all  in  front. 
The  area  is  somewhat  heart-shaped,  having  the  apex 
forward,  for  the  boundaries  formed  by  the  temples  are 
convergent  forward. 

The  membranous  labium  stretches  across  the  posterior 
half  of  this  space,  while  the  part  in  front  of  the  labium 
forms  the  mouth-opening.  The  labium  is  composed  of 
the  full  number  of  sclerites,  and  of  these  the  submentum 
is  the  largest.  It  is  much  wider  than  long;  is  unchitinized 
and  membranous,  and  is  attached  all  around,  except  in 
front,  to  the  edges  of  the  space  just  described.  Its 
lateral  edges  are  convex  and  rounded,  while  the  posterior 
border  is   angularly  emarginated  to  receive  the   convex 
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margin  of  the  gula.  Its  posterior  angles  are  much 
rounded.  Anterioriy  it  presents  a  concave  border  of 
which  the  lateral  portions  are  fre6,  but  the  median  part 
bears  the  mentum.  The-  submentum,  on  account  of  its 
anterior  and  posterior  concavities,  is  much  constricted  in 
the  middle. 

The  mentum  is  a  comparatively  narrow,  tranversely 
elongated,  unchitinized  sclerite,  attached  posteriorly  to 
the  submentum,  but  baring  its  lateral  borders  free.  The 
anterior  outer  angles  are  rounded.  The  median  portion 
of  the  anterior  border  bears  the  glossa;  and  paraglossas. 
These  are  not  separated  by  any  suture  from  the  men- 
tum, and  hence  there  is  no  distinct  ligular  sclerite.  The 
glossx  are  two  small  oval  lobes  situated  on  each  side  of 
the  median  line  and  close  to  each  other,  being  only 
slightly  separated.  Each  bears  four  or  five  large,  strong 
hairs  situated  on  small  basal  segments.  External  to  each 
glossa  is  a  rather  deep  fossa  in  the  mentum.  In  these 
fossae  are  situated  the  paraglosste.  These  are  cylin- 
drical structures  having  the  outer  ends  somewhat  en- 
larged, and  bearing  six  or  seven  large,  strong,  two-jointed 
hairs  like  those  on  the  glossie.  The  paraglossse  are  rather 
strongly  chilinized  compared  with  the  rest  of  the  labium; 
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The  maxillte  (plate  Ixii,  fi^.  4)  are  simple,  fleshy,  un- 
chitinized  lobes  attached  to  the  lateral  parts  of  the  mouth- 
cavity,  back  of  the  mandibles.  They  show  no  indica- 
tion of  division  into  different  sclerites.  Near  their  bases 
they  are  somewhat  thickened;  the  distal  ends  are  weak 
and  almost  membranous,  in  mounted  specimens  they  gen- 
erally appear  twisted  and  distorted.  On  account  of  the 
position  of  the  labium  the  maxilla:  are  mostly  exposed, 
only  the  bases  being  concealed.  Each  projects  forward 
and  inward. 

The  mandibles  (plate  Ixii,  figs  1  and  5)  present  a  very 
strange  appearance,  both  on  account  of  their  shape  and 
their  position.  They  are  large,  heavy,  and  strongly  chit- 
inized,  and  very  remarkably  different  from  those  of 
Aiichlrona  and  Lamoboihrium  in  the  way  they  are  at- 
tached to  the  head.  In  these  two  genera  the  mandibles 
lie  in  a  plane  parallel  to  the  head,  and  move  in  this 
plane.  In  order  that  this  may  be  so,  their  articulating 
surfaces  are  in  the  same  or  nearly  the  same  dorso- 
ventral  line.  In  Enrymetopus  laurus  there  are  two  artic- 
ulating surfaces  as  before,  but  the  mandibles  move  in  a 
plane  which  forms  a  large  angle  with  the  horizontal  plane 
of  the  head.  To  accommodate  this  action  the  articu- 
lating surfaces  lie  one  in  front  of  the  other.  The  plane 
of  the  mandible  is,  however,  not  at  right  angles  to  that  of 
the  head,  and  consequently  the  anterior  articuladon  is  a 
little  dorsal  to  the  posterior  one.  In  the  next  form  to  be 
described,  Gonioties  ceri'inicorms,  the  mandibles  are  al- 
most or  quite  at  right  angles  to  the  head,  thus  present- 
ing an  advance  in  this  respect  beyond  Earymetopus,  In 
either  of  these  two  genera  the  mandibles  may  be  regarded 
as  being  the  same,  typically,  as  in  the  Amblycera;  but 
that  each  has  been  revolved  on  an  axis  passing  from  the 
tip  of  the  inner  basal  process  to  the  articulating  condyle, 
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until  trie  inietioT  margin  becomes  the  ventral  mai^a.  Ail 
the  apparent  ditierences  may  be  reconciled  by  this  view. 
In  accordance  whh  it  the  aniciilating  surfaces  lie  as  they 
should.  Further,  the  mandibles  being  as  in  the  other 
genera,  two-toothed,  the  posterior  rounded  tooth  of  Aw 
chtrofia,  arising  from  the  inner  dorsal  margiD,  lies  in  thb 
form  on  the  anterior  inner  aspect,  in  front  of,  and  dorsal 
to  the  larger  tooth. 

The  left  mandible  has  also  the  long  slender  process  at 
the  inner  part  of  the  base,  as  in  Aneislrona  and  lAtmo- 
bothrium;  but,  as  would  be  expected,  this  arises  from  the 
dorsal  aspect  of  the  base.  Since,  however,  in  Euryme- 
iopus  it  is  very  long  and  slender,  it  is  bent  backwards  so 
as  to  lie  parallel  with  the  head.  In  Goniodes  cervinicornis. 
however,  it  is  shorter  and  projects  inwardly. 

The  mandibles  of  Eurymctopus  laurus  are  entirely  ex- 
posed on  the  ventral  surface  of  the  head,  not  even  their 
bases  being  covered  by  the  labium.  They  are  thick  and 
have  a  clumsy  appearance.  The  anterior  articulating 
surface  is  a  large  facet  situated  at  the  anterior  outer  angle 
of  the  mandibles,  on  the  dorsal  surface.  A  rounded  pro- 
cess projects  over  it  from  below.  The  posterior  outer 
part  of  the  mandible,  bearing  the  condyle  by  which  it  is 
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looth  is  shorter  than  the  other,  not  so  thick,  and  has  a 
rounded  termination.  Its  anterior  border  is  just  v*isible 
from  the  ventral  side  of  the  head,  in  front  of  that  of  the 
ventral  tooth. 

In  EiirvmetopKs  and  in  a  large  number  of  other  genera 
of  the  Mallophaga  there  occurs  a  very  curious  pharyngeal 
sclerite  with  accessory  structures,  within  the  cavity  of 
the  head.  It  is  not  intended  here  to  explain  the  oriyin 
or  function  of  these,  but  merely  to  describe  ihem. 

The  sclerite  referred  to  is  a  thick,  strongly  chitinous 
structure  situated  in  the  ventral  wall  of  the  pharynx,  and 
is  probably  a  greatly  modified  portion  of  its  chitinous 
cuticle.  In  a  mounted  specimen  it  is  plainly  visible  through 
the  head  from  either  the  upper  or  the  lower  side.  Lying 
ventral  to  the  sclerite  are  two  structures  which  appear  to 
be  glands,  and  are  connected  with  it  by  a  duct.  All  three 
of  these  structures  are  visible  through  the  head  of  cleared 
and  mounted  specimens,  and  He  just  back  of  the  anterior 
edge  of  the  labium. 

This  (esophageal sclerite  (plate  Ixii,  figs,  i,  2,  3  and  7) 
is  in  general  form  cup-shaped,  having  the  hollow  part 
turned  upward  and  forming  a  depression  in  (he  floor  of  the 
pharynx,  since  its  interior  is  simply  a  part  of  the  pharyn- 
geal cavity.  The  ventral  surface  is  very  convex,  being 
almost  hemispherical.  The  anterior  end  is  truncated,  but 
from  each  of  the  two  anterior  angles  thus  formed  there 
projects  forward,  outward,  and  dorsally,  a  large  dorso- 
ventro-laterally  flattened  process,  which  lies  in  the  lateral 
wall  of  the  pharynx,  the  two  partly  surrounding  the  cavity 
of  the  latter.  Each  of  these  processes  is  expanded  distal- 
iy,  and  sends  a  long,  rounded,  and  bluntly  terminated 
projection  backwards.  These  latter  processes  lie  parallel 
with  and  a  little  external  to  the  lateral  margins  of  the 
body  of  the  sclerite,  their  outer  edges  being  visible  from 
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the  ventral  side,  Posteriorlv  there  is  a  thick,  rounded, 
median  process  which  projects  backward  from  near  the 
dorsal  edge  of  the  sclerite,  but  still  some  distance  below 
it,  so  that  it  is  free  from  and  not  imbedded  within  the 
wall  of  the  pharj-nx. 

The  sclerite,  viewed  ventrally,  is  somewhat  shield- 
shaped  in  profile.  The  bodv  is  almost  semicircular,  with 
a  small  segment  taken  off  in  front  by  the  anterior  trunca- 
tion referred  to.  Posteriorlv  there  projects  ■  the  median 
rounded  process,  and  anteriorly  on  each  side  the  anterior 
lateral  processes.  The  latter  give  to  the  anterior  profile 
an  emarginated  appearance.  In  the  middle  there  is  a 
longitudinal  light  colored  area,  due  to  the  cavity  on  the 
dorsal  side,  the  floor  of  which,  being  thinner  than  the 
other  parts,  transmits  more  light  in  mounted  specimens. 
This  area  is  expanded  near  the  front,  contracted  from 
side  to  side  posteriorly,  and  rounded  before  and  behind. 
Along  the  median  line  there  is  a  narrow  linear  area  still 
lighter  in  color,  due  to  a  groove  in  the  bottom  of  the  dor- 
sal hollow. 

The  dorsal  surface  of  the  sclerite  is,  as  already  de- 
scribed, excavated,  and  is  doubly  so,  there  being  one 
cavity  situated  within  another.     The  upper  of   these  is  a 
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I      noticeable  on  the  sclerite   when  viewed  Irom   the  ventral 

I     side  by  means  of  transmitted  light.     It  is  much  longer 
than    broad,  and  its   widest  diameter  is  in   front  of  the 
middle.    Anterior  to  this  the  dorsal  edges  form  a  rounded 
I      outline,  but  back  of  it  they  are   a  little  concave   and  ap- 
j      proach    each    other   posteriorly.     The    posterior   end    is 
narrow  and  rounded.     The  walls  of  the  cavity  are   con- 
cave, steeper  in  front  and   behind   than  elsewhere.     The 
bottom  slopes  a  little   downward   posteriorly,  so  that  the 
cavity  is  deepest  behind.     Running   longitudinally  along 
1      the   bottom   is   a  narrow  groove;   this  begins  in  front  at 
I      the  bottom  of  the  anterior  wall,  and  extends  backwards- 
I      from  an  aperture  which  is  the  opening  of  a  duct  into  the 
sclerite. 

To  the  sides  of  the   shallower  cavity  are  attached  two 
large,  laterally  compressed,   chitinous,  pyramidal  struc- 
tures, one  on  each  side,  whose   ventral  surfaces  are  not 
quite   so   divergent  as   the  walls  of  the  cavity  to  which 
they  are  attached,   or   perhaps  better,  from  which  they 
arise.     The   bases  of  these   are  very  wide,  but  dorsally 
I      they  become  rapidly  narrowed  and  pass  upwards  around 
I      the  oesophagus,  or  pharynx,  as  two  chitinous  bands.    Their 
\     dorsal  ends  are  attached  by  large    muscles  to  the  dorsal 
I      wall  of   the  head. 

I  The  sclerite  is  about  as  wide   as   long,  or  sometimes  a 

I      little  longer.    The  dimensions  of  one  specimen  measured 
'      are  as   follows:   Length  of  the  body,  .097  mm.;   width, 
.108  mm. ;   length  of  posterior  projections,  ,02  mm.;  dis- 
tance which  anterior  processes  extend  in  front  of  anterior 
border  of  the  main  part  or  body,  .0337  mm, 
,  The  gland-like  structures  (plate   Ixii.  figs,  i,  7  and  8) 

before  referred  to,  lie  ventral  to  the  sclerite,  and  the  inner 
halves  overlap  its  outer  portions  (fig.  7).  Their  outer  edges 
also  lie  a  little  dorsal  to  their  inner  edges,  so  that  they  ex- 


452 


.    ACADEMY    OF    SCIENCES. 


tend  slightly  around  the  outer  margins  of  the  sclerite. 
Each  is  an  oval  structure,  having  the  long  diameter  ei- 
tending  from  within  outwards  and  backwards.  The  ven- 
tral surface  is  convex,  and  the  dorsal  surface  concave, 
while  the  whole  is  very  much  flattened  dorsoventrally. 
Each  is  invested  in  a  thin  chitinous  envelope,  and  is  seated 
upon  the  ventral  anterior  surface  of  a  chitinous  pedicle 
which  is  expanded  where  it  receives  the  gland.  The  ex- 
panded portion  of  the  pedicle  is  thin  and  convex  ven- 
trally,  so  as  to  fit  the  dorsal  concavity  of  the  gland;  and 
the  middle  of  its  shallow  dorsal  concavity  lies  below  and 
external  to  the  outer  edge  of  the  sclerite.  Back  of  the 
glands  the  pedicle  extends  backward  and  outward,  but 
not  so  much  in  the  latter  direction  as  the  long  axis  of 
the  gland,  so  that  the  two  form  an  obtuse  angle  inwardly. 
The  part  of  the  pedicle  not  having  the  gland  attached  is 
about  as  long  as  the  other  part,  and  it  is  somewhat  more 
chitinous.  It  tapers  backward,  but  ends  in  a  fool-. 
shaped  expansion,  with  the  toe  turned  outward.  To  this 
is  attached  a  large,  wide  muscle  which  extends  back- 
ward to  its  origin  in  the  posterior  part  of  the  head  cavity. 
At  the  posterior  end  of  the  gland,  on  the  ventral  surface, 
a  duct  arises  which  passes  forward,  attached  closely  to 
the  gland,  to  its  anterior  end ;  here  it  leaves  the  gland  and 
continues  forward,  but  soon  turns  inwardly  and  dorsally, 
and  then  posteriorly,  meeting  and  fusing  with  the  duct 
from  the  gland  of  the  other  side.  This  common  duct 
then  runs  backward  to  the  sclerite,  which  it  enters  as  al- 
ready described.  The  relative  positions  of  the  glands 
and  sclerite  vary  somewhat,  since  they  are  evidently 
movable  structures,  judgmg  from  the  attached  muscles, 
and  hence,  also,  the  duct  varies  in  position;  but  all  such 
changes  are  slight.  The  free  portion  of  the  duct  con- 
sists   of   an    inner  chitinous    tube   continuous    with    that 
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soldered  to  the  glands,  but  in  addition  to  this  there  is  an 
outer  portion  composed  of  a  series  of  closely  set,  chit- 
inous  rings,  suiTounding  the  tube.  Each  gland  is  about 
as  wide  as  the  sclerite,  but  is  considerably  longer. 

Thr  Mouth-Parts  of  Goniodes  cervinicornis. 

(PlaW  lii,  Bg«.  6-9,) 

In  Goniodes  cervinicornis  as  in  Eurymciopus  taurus  the 
mouth-parts  are  crowded  far  back  on  the  ventral  surface 
of  the  head,  so  that  the  bases  of  the  mandibles  lie  pos- 
terior to  the  bases  of  the  antenna;,  instead  of  in  front  of 
them,  as  in  most  of  the  Amblycera. 

The  labium  (plate  Ixi,  fig.  7)  has  its  anterior 
border  between  the  bases  of  the  antennte,  and  hence  it  is 
very  much  shortened  from  before,  back.  The  part  which 
seems  to  have  suffered  most  in  the  crowding  is  the  men- 
tum.  It  is  narrow  and  not  distinctly  separated  from  the 
ligula,  and  is  farther  aborted  by  having  lost  its  palpi. 
This  condition  is  true  not  only  in  the  genera  Eiirymelopns 
and  Goniodes,  but  holds  for  the  Ischnocera  generally. 

The  main  sclerileof  the  labium  is  the  submentum.  This 
is  a  large  unchitinized  sclerite,  having  a  straight  posterior 
border  and  a  very  concave  anterior  border.  The  sides 
present  an  obtusely  angulated,  convex  margin.  The  an- 
terior border  is  so  deeply  and  roundly  concave  that  it 
forms  almost  a  semicircle.  Its  most  posterior  part  is  as 
far  back  as  the  middle  of  the  lateral  edge  of  the  sclerite; 
hence  there  is  a  narrow  portion  projecting  forward  on  each 
side.  These  reach  as  far  anteriorly  as  a  line  joining  the 
middle  of  the  bases  of  the  antennie.  The  rest  of  the 
labium  is  situated  in  the  concavity  of  the  anterior  part  of 
the  submentum.  It  consists  of  the  fused  mentum  and 
ligula  (plate  txi,  fig.  7),  and  is  divided  into  three  lobes,  two 
lateral    and    one   median.     The    median   lobe    is    almost 
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square,  and  has  its  anterior  border  slightly  emarginated 
and  the  anterior  outer  angles  projecting  a  little.  This 
lobe  is  thus  composed  of  the  glossse,  which  are  separated 
onlj-  by  the  anterior  emargination.  The  lateral  lobes  are 
rounded  and  bear  the  cylindrical  paraglossie-  These  are 
almost  identical  with  the  paraglossse  of  Eurymetoftti, 
being  also  more  stronglj'  chitinized  than  the  rest  of  the 
labium,  and  bearing  on  their  slightly  expanded  ends  a  few 
strong  hairs  with  basal  segments.  They  project  ventrally 
and  a  little  inward  and  forward,  the  distal  ends  being 
nearly  always  seen  first  on  focussing  down  on  a  specimen 
toward  the  ventral  surface. 

Back  of  the  submentum  is  a  narrow  gular  sclerite  con* 
tinuous  across  the  median  line  from  the  lateral  portions 
of  the  head. 

The  maxifltB  (plate  Ixi,  fig.  6)  are  soft  unchitinized  struc* 
tures  lying  within  the  mouth  cavity.  Each  is  divided  into 
three  lobes:  one  basal,  another  terminal,  and  the  other 
between  these  two.  By  the  basal  lobe  the  maxilla  is 
attached  to  the  wall  of  the  head,  and  it  projects  inward 
into  the  mouth  cavity.  It  is  irregularly  round  in  outline 
and  is  entirely  unchitinized.  The  middle  lobe  is  of  about 
the  same  size  as  the   first,  and  is  joined  to  the  latter  by  a 
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plane  almost  perpendicular  to  il,  but  inclined  very  slightly 
forward;  their  tips  meet  in  the  middle  line,  so  that  they 
form  an  arch  over  or  ventral  to  the  mouth-openiQg.  The 
anterior  lateral  projections  of  the  submentum  extend  for- 
ward beyond  the  bases  of  the  mandibles,  and  the  glossEe 
and  paragloss^  He  just  back  of  their  posterior  margins. 
Hence  the  mentum,  ligula  and  mandibles  are  all  enclosed 
in  the  anterior  semicircular  border  of  the  suhmentum. 

The  right  mandible  is  triangular  in  dorsoventral 
section.  The  ventral  part  is  thickened  and  prolonged 
inwardly  at  the  inner  ventral  angle,  forming  two  large 
thick,  bluntly  pointed  teeth.  These  &re  separated  from 
each  other  only  by  a  slight  emargination,  and  they  lie  one 
anterior  to  the  other.  The  anterior  of  these  probably  cor- 
responds with  the  dorsal  tooth  of  the  mandible  of  A  ncistro- 
na gig^as;  if  so,  it  has  changed  its  position  so  that  its  tip  is 
as  far  forward  as  that  of  the  posterior  tooth,  and  these 
two  have  become  fused  into  a  single  process.  The  ante- 
rior tooth,  however,  does  not  reach  quite  as  far  inwardly 
as  the  posterior  one,  and  is  also  a  little  dorsal  to  it.  Both 
of  these  positions  correspond  with  those  of  the  dorsal 
tooth  of  Aiicistrona  gigas  and  Lamobothrium.  A  large 
thick  process  projects  inwardly  from  the  inner  dorsal 
angle.  This  very  evidently  corresponds  with  the  ex- 
tremely similar  process  from  the  posterior  inner  angle  of 
the  right  mandible  of  Aneislronu,  and  with  the  less  similar 
but  certainly  homologous  process  of  Liemofialhrium. 
This  projection  is  the  inner  end  of  a  posterior  thickening 
of  the  mandible  which  bears  near  the  outer  angle  of  the 
base,  on  the  posterior  aspect,  the  articulating  condyle. 
This  projects  dorsally,  and  fits  into  a  socket  on  the  ventral 
side  of  the  head.  On  the  anterior  side  of  the  mandible, 
somewhat  more  ventral  than  the  condyle,  is  the  articula- 
ting facet  into  which  fits  a  condyle  from  the  ventral  surface 
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of  the  head.  The  facet  presents  the  peculiarity  of  having 
no  inner  wall,  and  is  separated  only  by  a  constriction 
from  a  large  caWty  in  the  anterior  thickened  part  of  the 
mandible.  This  ca\'ity  is  elongated  in  a  line  extending 
from  the  facet  to  the  two  teeth  of  the  mandible.  The 
posterior  wall  of  the  cavity  is  verj-  thin. 

Attached  to  the  dorsal  border  of  the  inner  angle  of  the 
mandible  is  a  large  thin  chittnous  plate  (plate  Ixi,  fig.  9, 
ch.ph.).  This  plate  is  thickened  proxitnally  and  appears 
here  darker  than  the  rest.  This  part  is  also  narrow,  but 
distallj-  the  plate  expands  and  becomes  very  thin  and 
transparent.  The  distal  border  is  not  definite,  being  very 
thin  and  generally  irregularly  broken  away.  Attached 
to  this  plate  are  the  retractor  muscles  of  the  mandible. 
The  plate  and  muscles  extend  dorsally  and  very  slightly 
backward  from  the  mandible,  since  they  lie  in  the  same 
plane  as  the  latter.  From  the  outer  posterior  angle  of 
the  mandible  there  extends  dorsally  and  outward  a  slender, 
very  thin,  chitinous  structure,  which  bears  the  extensor 
muscles  of  the  mandible.  These  two  sets  of  muscles  are 
attached  to  the  dorsal  wall  of  the  head.  The  left  mandi- 
ble is  very  similar  to  the   right.     The  two  teeth  are  more 
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of  Etirymctopus.  taurus.  Besides  these,  however,  there 
are  two  forked  rods  projecting  into  the  mouth  cavity,  as 
in  the  case  of  Anctsfrona  g'igas.  These  rods  are  ex- 
tremely slender  and  difficult  to  dissect,  but  they  lie  just 
dorsal  to  the  labium,  and  pass  forward  beneath  the 
oesophagus,  and  ventral  to  the  glands  connected  with  the 
pharyngeal  sclerite.  Only  the  bifid  lips  project  into  the 
mouth.  Near  the  anterior  end  muscle  fibres  are  inserted 
which  pass  forward  and  downward  to  their  origin  on  the 
dorsal  side  of  the  labium.  These  evidently  serve  to 
draw  the  rods  forward.  Those  of  Ann'stroita  gigus, 
which  is  enormous  amongst  Mallophaga,  are  almost  invis- 
ible to  the  naked  eye,  being  weakly  chitinized,  and  only 
.5  mm.  long  by  .05  broad  at  the  widest  place.  Only  one 
specimen  of  the  species  of  Ltemobothr itim  described  was 
had  for  dissection,  and  the  rods  may  have  been  present 
but  overlooked.  Also  it  cannot  be  stated  that  they  do 
not  occur  in  Eiirymetopus  taurns.  It  is  to  be  noticed 
that  the  genera  Anchtrona  and  Gonioiies  belong  to  the 
two  different  subgroups  of  the  Mallophaga. 

Resume. 

From  these  detailed  accoimts  of  the  mouth-parts  of  four 
genera  of  Mallophaga,  equally  divided  between  the  two 
,  principal  groups  of  the  order,  we  may  confidently  make 
a  summary  statement  of  the  condition  of  the  mouth  struct- 
ures of  the  Mallophaga, 

The  mouth-parts  are  confined  to  the  ventral  aspect  of 
the  much  ilatlened  head,  the  frontal  margin  of  the  head 
being  formed  by  the  greatly  developed  clypeus.  The 
labrum  is  the  foremost  of  these  ventrally  located  mouth 
structures,  and  is  well  developed,  serving  for  prehension, 
and  in  some  cases  as  a  disk  or  platelike  sucker  for  attach- 
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ment.     It  appears  as  a  simple  flap  lying  in  front  of,  and, 
when  at  rest,  partly  over  the  mandibles. 

The  mandibles  are  large  and  strong,  usually  roughly 
triangular  in  profile,  with  at  least  one  projecting  sharp- 
pointed  tooth,  and  one  or  two  blunter  teeth.  Each  man- 
dible presents  a  characteristic  facet  and  a  condyle  which 
articulate  with  two  strong  chitinous  rami  attached  one  to 
the  ventral  wall  of  the  head  and  one  to  the  dorsal  wall. 
One  ramus  articulates  by  a  condyle  with  the  facet  of  the 
mandible,  and  the  other  by  a  facet  with  the  condyle  of 
the  mandible.  The  mandibular  muscles  are  exceptionalh' 
large.  In  the  two  genera  of  the  suborder  Amblycera,  the 
mandibles  lie  in  a  plane  parallel  to  the  horizontal  plane  of 
the  head,  while  in  the  two  genera  of  the  suborder  Isch- 
nocera,  the  mandibles  project  in  a  plane  nearly  or  quite 
at  right  angles  with  the  horizontal  plane  of  the  head. 
This  remarkable  difference  is  probably  characteristic  of 
the  two  main  groups  of  the  order.  The  mandibles,  though 
varying  somewhat  in  shape  in  the  two  groups,  are  essen- 
tially similar  in  general  character  and  in  manner  of  artic- 
ulation; the  articulations  in  the  Amblycera  lie  in  a  dorso- 
ventral  line,  while  in  the  Ischnocera  they  lie  in  a  cephalo- 
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tally,  and  bears  few  to  many  smiill  teeth.  Sometimes  the 
distal  part  of  the  maxilla  ia  two-parted  and  these  two  parts 
may  represent  the  galea  and  lacinia  of  the  typical  maxilla 
of  the  orthopterous  type.  The  maxillary  palpi  are  com- 
pletely lost,  there  being  no  indication  of  them  on  any  of 
the  maxilla?  examined. 

The  labium  (see,  in  addition  to  figures  previously  re- 
ferred to,  plate  Ixiii,  figs,  i,  2,  3,  5,  and  6)  shows  some 
considerable  variation  in  the  two  suborders.  In  the  Am- 
blycera  it  is  a  larger  and  more  complete  structure  than 
in  the  Ischnocera.  A  distinct  submentum,  mentum,  and 
ligula  are  always  present,  the  ligula  consisting  of  the  two 
terminal  lobes,  glossa,  and  paraglossa  of  each  constituent 
half  of  the  labium,  united  at  their  bases.  With  the  Am- 
blycera  conspicuous  4-3egmented  palpi  rising  from  a  basal 
segment-like  palpifer  are  always  present;  while  with  the 
Ischnocera  palpi  are  wanting.  The  ventral  or  other  sur- 
face of  the  labium  is  in  some  forms  (see  Anchtrona gigas) 
provided  with  strong  backward-projecting,  pointed,  some- 
times bipartite  processes,  as  with  Andslrotia  gigas,  Men- 
opOH  trideus,  Metiopon  rohustum,  and  others.  These  pro- 
cesses must  subserve  some  holding  on  or  clasping  func- 
tion. 

A  hypopharynx  of  elaborate  structure  was  observed  in 
Anciilrona  gigas,  but  not  in  the  other  species  dissected. 
Grosse  refers  to  a  delicate  membranous  fold  of  the  ven- 
tral wall  of  the  mouth,  which  in  some  forms  projects  be- 
yond the  ligula  as  the  hypopharynx. 

The  "forks"  observed  in  Ancislrona&nd  in  Goniodes — 
genera  representing  both  suborders  of  Mallophaga — be- 
cause of  their  similarity  to  the  familiar  "  forks  "  of  the 
Psocida;  are  of  exceptional  interest,  and  have  not  here- 
tofore been  referred  to  in  the  literature  of  the  Mallopha- 
gous  mouth-parts.     Most  plainly  discernible  in /J  «c«/ro««. 
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they  are  very  small,  fine,  chitinous  rods  lying  inside  of 
the  mouth  above  the  labium,  whose  posterior  ends  are  at- 
tached to  the  ventral  wall  of  the  head  by  muscles  and 
whose  anterior  ends  are  shortly  forked  or  bifurcated,  and 
project  through  the  lining  of  the  ventral  wall  of  the  mouth, 
thus  lying  free  and  uncovered  in  the  mouth  cavitv'. 
Although  not  observed  in  the  other  two  genera  of  Mallo- 
phaga  dissected,  it  is  not  at  all  certain  that  they  are  not 
present,  their  extreme  minuteness  and  delicacy  making 
their  discovery  a  matter  of  difficulty. 

The  cesophageal  sclerite  and  glands  are  also  structures 
of  extreme  interest  from  their  probable  identity  with 
similar  structures  in  the  Psocidae.  They  do  not  appear  to 
be  present  in  all  the  Mallophagous  genera ;  but  I  have  ob- 
served them  in  a  majority  of  the  genera,  viz.,  Docophorus, 
JVirniits,  L/peurus,  Eiirymetopus,  Gomodes,  Goniocotes, 
Gicbelia,  OncophoruSy  Trickodectes,  Colpocephalttm ,  and 
Menopon;  also  in  Piaget's  figures  of  Akidoproctus  the 
sclerite  is  indicated.  I  have  found  the  sclerite  and  glands 
absent  in  A  ncisirona,  Nitzschta,  Trtnoton,  Ltemobotkrium, 
and  Physostomtitn.  It  will  be  noted  that  the  sclerite  and 
glands  are  present  in  all  Ischnoceraexamined,andin  twoof 
llie  Amblvcerous  Li"ener;i:    while  in  it  number  of  other  An" 
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around  it,  and  attach  by  their  ends  to  the  dorsal  wall  of 
the  head.  Opening  into  the  median  groove  from  its  ven- 
tral side  is  a  small  duct,  which,  followed  to  its  source,  is 
seen  to  come  from  the  union  of  a  pair  of  ducts,  each  one 
of  which  comes  from  an  oval  gland  lying  ventral  to  the 
sclerite,  and  fitting  into  a  concavity  on  the  anterior  end  of 
a  weakly  chitinized,  pedicle-like  structure,  which  projecta 
backward  and  is  attached  by  a  foot-shaped  expansion  to 
a  large,  strong  muscle.  This  sclerite,  which  I  call  the 
"cesophageal  sclerite,"  shows  distinctly  through  the  dorsal 
and  ventral  walls  of  the  head,  so  that  it  is  usually  a  con- 
spicuous feature  in  the  markings  of  the  head,  appearing 
as  a  V-  or  U-shaped  mark  with  thickened  sides  (see  this 
mark  in  the  various  figures  illustrating  the  systematic  part 
of  this  paper).  It  is  this  sclerite  which  has  been  called 
in  the  monographs  of  the  European  writers  the  labium) 
and  in  my  "  New  Mallophaga,  I,"  I  have  constantly  re- 
ferred to  it  by  the  same  name.  It  is  this  sclerite,  too, 
undoubtedly,  which  is  the  subject  of  Melnikoff's  refer- 
ences, in  his  embryological  memoir,  to  a  sucking  appar- 
atus. Grosse  refers  to  this  sclerite  as  the  Schlundskelett, 
and  describes  it.  briefly,  in  Tetraopihahnus  ckiiensis 
(^  Menopon  titan)  and  Goniodes  dissimilis.  He  found 
also  a  chitin  thickening  of  the  dorsal  wall  of  the  pharj'ox, 
immediately  above  the  ventral  sclerite. 

The  mouth-parts  of  the  Mallophaga  are  distinctly  fitted 
for  biting;  there  are  no  mouth  structures  which  lend  any 
probability  to  the  old  theory  that  the  Mallophaga  took  food 
by  sucking.  The  peculiar  pharyngeal  structures,  while 
not  yet  understood  in  point  of  function,  are  not  at  all  of 
a  character  to  suggest  anything  like  a  sucking  function. ' 
Grosse  comes  to  no  definite  conclusion  regarding  the 
function  of  these  cesophageal  sclerites,  but  he  says :  "  Ich 
schtiesse  aus  seinem  Bau,  dass  derselbe  nichtzum  Saugen, 
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sondern  zur  Ergreifung  und  zur  Ftihruog  der  aufgenom- 
meneo  Federtheilchen  dieot."  All  of  my  observation,  as 
far  as  it  goes,  tends  to  substantiate  the  belief,  based  on 
the  structure  of  the  mouth-parts,  that  the  Mallophaga 
take  all  their  food  by  biting.  1  have  seen  them  biting  off 
and  eating  the  bits  of  feathers,  and  the  crop  content, 
which  shows  plainly  through  the  skin  of  many  specimens, 
is  always  composed  of  tiny  bits  of  feathers. 

Comparison    with    the    Mouth-Parts    of 

A1.1.1ED    Insects. 

It  should  be  of  interest  now  to  compare  the  mouth- 
parts  of  Mallophaga  with  the  mouth-parts  of  those  insects 
which  have  been  placed  in  recent  classifications  nearest  to 
the  Mallophaga.  Since  the  breaking  down  of  Erichson's 
catch-all  order,  Pseudo-Neuroptera,  the  association  of  the 
Mallophaga,  Termitidx,  Perlid^e,  Embid^e,  and  Psocidae, 
into  the  order  Platyptera  has  been,  until  very  recently,  the 
usually  accepted  interpretation  of  the  place  of  the  Mallo- 
phaga among  insects.  The  most  recent  classiBcations 
assign  to  the  Perlids,  Termites  and  Mallophaga  ordinal 
Undoubtedly   the    Mallophaga    are    to    find   their 
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well  developed,  with  distinct  cardo,  stipes,  palpifer,  4- 
segmented  palpus,  and  both  terminal  lobes,  the  lacinia 
sharply  two-pointed,  and  the  outer  hoodlike  galea  fleshy; 
labium  (plate  Ixiv,  fig,  i)  with  elongate  elliptical  sub- 
mentum,  mentum,  3-segmented  palpi,  and  ligula  showing 
in  each  half  both  glosaa  and  paraglossa.  The  Termite 
species  whose  mouth-parts  I  figure  to  illustrate  the  gen- 
eral character  of  the  Termite  mouth  structures  is  Termop- 
sis  an^sticollis,  a  large  form  common  in  California. 

The  Perlidte,  as  the  Termitidae,  present  the  generalized 
biting  type.  In  the  adult  Perlids,  to  be  sure,  the  mouth- 
parts  seem  to  be  hardly  functional,  being  reduced  to  a 
semimembranous  condition,  with  some  correlated  changes 
in  form.  In  the  nymphs,  however,  the  usual  Orthopter- 
ous  form  is  shown.  I  have  figured  the  mouth  structures 
of  a  nymph  of  Pcrla  (plate  Ixiv,  tigs.  3  and  4).  The 
mandibles  of  the  adult  are  very  small  and  but  slightly 
chitinized. 

The  Mouth-Parts  ok  the  Psocid.*;. 


The  mouth-parts  of  the  Psocidje  present  a  modified  or 
specialized  type  of  biting  mouth-parts.  They  have  been 
the  subject  of  some  study  and  some  dispute,  and  perhaps 
are  not  yet  fully  understood.  An  especially  confusing 
feature  is  the  presence  of  the  "forks,"  and  characteris- 
tic and  little  understood  organs  are  the  paired  "lingual 
glands"  lying  "within  the  tongue."  The  best  paper  on 
the  Psocid  mouth-parts  is  one  by  Edward  Burgess,*  in 
which  special  attention  is  given  the  forks  and  the  lingual 
glands. 

*  BoTgesa,  Edward.  The  Anatomy  of  the  Heikd,  aad  tbe  Stmoture  ot  the 
MaiiitiP  in  tlie  Psooidte.  Proa.  Boat.  Soc.  N&t.  Uiit..  187S,  vol.  xix.  p. 
291.  pi.  viii. 
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In  the  two  subfamilies  of  the  Psocidae,  the  winged 
Psocina  and  the  degraded,  wingless  Atropinse,  the  atti- 
tude of  the  head  varies  from  a  hanging  or  vertical  posi- 
tion in  the  Psocinse  to  the  nearly  horizontal  position  of 
Atropos.  With  the  change  from  vertical  to  horizontal 
position  there  goes  a  marked  flattening  of  the  head,  so 
that  the  head  of  Atropos  (plate  Ixiv,  figs.  5  and  7)  in  its 
horizontally  projected  attitude,  its  flattened  condition,  and 
the  Hmiting  of  the  mouth-parts  to  the  ventral  aspect  of  the 
head,  shows  both  in  its  relation  to  the  body  of  the  insect 
and  in  its  own  shape  and  condition,  a  great  similarity  to 
the  horizontal,  flattened  head  of  the  Mallophaga.  The 
clypeus  of  Atropos  is  large,  projecting  far  forward,  and, 
as  in  the  Mallophaga,  forms  the  frontal  margin  of  the 
head,  the  labrum  lying  on  the  ventral  aspect  of  the  head 
(plate  Ixiv,  fig.  5).  All  the  mouth-parts  lie  on  the  ven- 
tral aspect  of  the  head  (plate  Ixiv,  fig.  5)  The  mandi- 
bles (plate  Ixiv,  figs.  5,  6,  and  8)  are  strong,  toothed, 
and  present  distinct  protruding  condyles  wholly  similar 
in  position  and  general  character  to  those  of  the  Mallo- 
phaga (see  plates  Ix-lxiii).  The  maxillfe  (plate  Ixiv,  fig. 
5)  I  do  not  understand,  but  there  are  no  conspicuous  ter- 
■ee  lobes;  there  is  a  latL'^e  bas;il  part,  and    iirlic- 
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Burgess  has  studied  the  mouth-parts  of  Psoriis  in  detail, 
and  for  the  sake  of  his  accounts  of  the  forks,  and  of  the 
resophageal  sclerite  and  lingual  glands,  those  structures 
so  characteristic  of  the  Psocidie,  and  probably — certainly, 
in  the  case  of  oesophageal  sclerite  and  lingual  glands — 
quite  as  characteristic  of  the  Mallophaga,  I  quote  from 
his  paper  referred  to,  as  follows:  — 

"  The  maxillii  in  Psociis  is  hinged  to  the  head  by  a 
small  obscure  piece  which  is  immovably  soldered  to  a 
larger  joint.  The  lirst  piece  represents,  probably,  the 
cardo  of  a  typical  maxilla  (plate  Ixiv,  tig.  lo,  c)  and  the 
second  the  stipes  (p).  The  stipes  bears  outwardly  the 
4-jointed  maxillary  palpus,  while  inwardly  is  hinged  a 
thick,  fleshy  lobe,  broad  at  the  base,  but  soon  contracting 
and  curving  inward.  The  tip  is  flat  and  has  a  broad, 
oval  outline  on  the  inside,  and  is  strengthened  by  several 
imbedded  chitinous  rods  and  other  pieces.  This  lobe, 
by  its  position  and  shape,  is  doubtless  homologous  with 
the  ordinary  outer  maxillary  lobe,  or  galea,  of  the  other 
Orthoptera.  Behind  the  lobe,  that  is  between  it  and  the 
tongue,  lies  the  'horny  process  *  of  Westwood's  descrip- 
tion, or  '  fork,'  as  I  shall  call  it.  This  is  a  slender,  more 
or  less  curved  chitinous  rod  with  a  forked  bifid  tip,  and 
two  or  three  times  as  long  as  the  outer  lobe  (plate  Ixiv, 
figs.  9  and  10,/).  The  distal  portion  of  the  fork,  about 
one-third  or  less  of  its  length,  projects  through  the  lining 
membrane  of  the  mouth.  At  this  point  the  fork  is  stout- 
est, and  from  it,  it  tapers  to  either  end,  the  outer  portion 
being  stouter  than  the  inner.  The  membrane  where  it  is 
united  with  the  fork  is  delicate  and  elastic,  thus  permit- 
ting the  fork  to  be  projected  forward  or  drawn  back  at 
will.  Within  the  head  the  fork  is  held  in  position  by 
muscles  inserted  on  its  base,  which  unite  it  with  the  lobe 
jind  stipes  of  the  maxiCa,  and  by  a  Egament  which  runs 
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backward  to  the  :op  01  the  bead.  Of  these  muscles  one 
h  inserted  on  the  base  ol  the  lobe:  two  others  are  in- 
serted appareotly  within  the  stipes:  by  their  coDtractioo 
the  fork  is  thrown  forward  out  of  the  moutb.  or  moved 
about.  The  backward-mnniog  cord,  which  is  double,  b 
apparently  neither  muscular  nor  the  tendon  of  a  muscle, 
but  ^mply  an  elastic  ligament  to  draw  the  fork  back,  and 
probably  the  membrane  pierced  by  the  fork  aids  in  the 
same  movement.  The  fork  is  still  further  held  in  place 
by  the  flexor  muscles  of  the  stipes  and  lobe  which  pass 
behind  it  and  serve  to  bind  it  down  against  the  lobe. 

'*  In  the  maxilla  we  ha\-e  recognized  cardo,  stipes,  and 
outer  lobe,  and  one  naturally  asks  if  the  fork  is  the  horao- 
logue  of  the  inner  lobe  of  the  t\-pical  maxilla,  or  an  inde- 
pendent organ.  At  present  I  must  incline  to  the  latter 
view,  although  some  may  regard  the  absence  of  anit-thiog 
else  to  represent  the  inner  lobe  as  sufficient  e^Hdence  of 
their  homology*.  But  there  is  no  articulation  of  any  kind 
between  the  fork  and  the  outer  lobe,  and  the  peculiaritj- 
of  the  muscular  connections  seem  rather  to  favor  the  idea 
that  the  fork  may  represent  an  independent  organ. 

"The  maxillx  and  mandibles  occupy  the  lower  half  of 
the  lar^e  oral  cavity  which  opens  above  into  a  thick-walled 
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presently  to  be  described.     Just  below  this  bone  thei 
a  double  elevated  ridge  covered  with   short  hairs  (plate 
Ixiv,  fig.  ii). 

"The  lower  lip  (plate  Ixiv,  fig.  lo)  is  composed  of  an 
oblong  mentum  { m)  bearing  a  larger  labium  (lf>)  nar- 
rowed at  the  base,  then  expanding  so  as  to  have  a  bisin- 
uate,  almost  S-shaped  lateral  outline;  the  lower  edge 
bears  two  short,  broad  lobes,  and  two  stumpy,  one- 
jointed  "palpi  (I. p.).  The  labium  in  profile  (plate  l\iv, 
'■g*  9)  's  very  thick,  and  the  lower  edge  is  divided  into 
two  narrow  laminEe,  while  still  a  third  lamina,  well  sepa- 
rated from  the  first  two,  forms  the  tongue  (plate  Ixiv, 
f'S-  9'  ')■  Within  the  tongue  lie  a  pair  of  peculiar  organs 
which  may  be  called  the  lingual  glands  (plate  Ixtv,  figs, 
g  and  10,  l.i^.) ;  these  can  be  seen  through  the  semitrans- 
parent  mentum  and  labium,  as  in  plate  Ixiv,  fig.  ro,  offer- 
ing an  irregular,  obovate  outline.  A  short  duct  from  the 
lower  end  of  each  gland  leads  into  a  common  duct  (l.d.) 
which  opens  in  the  aisophageal  bone  as  already  de- 
scribed. 

"  The  ducts  curve  over  the  lower  end  of  the  glands  and 
run  up  their  posterior  surface,  to  which  they  are  soldered 
nearly  to  the  top.  The  line  of  the  ducts,  together  with 
the  lateral  outlines,  give  the  glands  a  three-cornered  shape, 
somewhat  like  that  of  a  butternut.  A  little  triangular  cap 
fits  on  the  summit  of  each  gland,  and  on  it  is  inserted  a 
suspensory  muscle,  the  upper  end  of  which  is  attached  to 
the  cranium  (plate  Ixiv,  figs.  9  and  10,  t^.m.).  The  spec- 
imens at  my  command  have  not  been  fresh  enough  to 
study  the  histology  of  these  organs,  but  they  seem  to  be 
composed  of  an  outer  sack,  with  a  thin  tough  wall  which 
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is  light  yellow  and  has  a  slightly  roughened  or  granular 
surface.  The  interior  is  filled  with  cells,  and  perhaps 
may  be  glandular.  The  excretory  ducts  are  thick-walled 
and  strengthened  by  circular  threads,  as  is  often  the  case 
with  the  salivary  ducts  of  *insects," 

Scudder  in  his  note  "on  the  structure  of  the  head  of 
A/ropos,"  in  "Psyche,"  1877,  vol.  Ji,  p.  49,  gives  a  differ- 
ent account  of  the  fork,  saying  that  "instead  of  forming 
a  single,  simple,  rodlike  process,  this  inner  lobe  [=fork] 
is  three  or  four  times  as  long  as  has  been  presumed,  and 
is  two-jointed,  the  apical  point  lying,  when  the  organ  is 
at  rest,  beside  the  basal  joint,  which  is  attached  to  the 
maxilla  at  the  extreme  base  of  the  latter;  the  basal  joint 
is  directed  backward  and  lies  almost  directly  beneath  the 
basal  portion  of  the  apical  joint."  Mr.  Scudder  believes 
that  the  fork  is  without  any  doubt  homologous  with  the 
customary  inner  lobe,  or  lacinia  of  the  maxilla.  As  will 
be  noted  in  the  foregoing  quotation  from  Burgess,  this 
author  believes  Scudder's  account  of  the  fork  as  a  two- 
segmented  organ  to  be  erroneous,  and  he  inclines  to  the 
belief  that  the  fork  is  an  independent  organ,  and  not  a 
part  of  the  ma.\illa. 
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type  of  mouth-parts,  and  offer  besides  this  no  special 
resemblances  to  the  Mallophagous  condition.  There  is 
no  indication  in  the  mouth-parts  of  the  Termitidae, 
wingless  and  specialized  though  the  Termites  are,  of 
modifications  in  the  direction  of  the  Mallophagous  mouth- 
parts.  In  fact,  considering  the  food  habits  of  the  Termites 
and  the  specialization  (by  degradation)  of  their  bodies, 
the  mouth-parts  show  a  surprising  faithfulness  to  the 
simple  usual  Orthopterous  type. 

It  is  in  the  comparison  of  the  Mallophagous  mouth- 
parts  with  those  of  the  Psocidae  that  such  interesting  re- 
semblances and  parallel  or  homologous  structures  appear 
as  to  give  basis  for  a  belief  in  the  near  relationship  of  the 
two  groups. 

The  comparison  of  the  mouth-parts  of  the  Mallophaga 
and  the  Psocidas  is  not  made  here  for  the  first  time.  In 
1887  Dr.  A.  S.  Packard  read  a  paper  before  the  Amer- 
ican Philosophical  Society  entitled:  •*  On  the  Systematic 
Position  of  the  Mallophaga,"  in  which  he  makes  such  a 
comparison.  Dr.  Packard  based  his  paper  on  the  stu.dies 
of  Melnikow  and  Grosse  on  the  Mallophaga,  and  of 
Burgess  on  the  Psocidae,  and  on  his  (Packard's)  own 
studies.  In  this  paper  attention  is  called  to  the  general 
similarities  shown  in  the  two  groups  in  the  position  of  the 
mouth  structures,  due  to  the  great  development  of  the 
clypeus,  in  the  shape  of  the  mandibles,  in  the  reduction 
of  the  maxillae,  etc. 

In  the  light,  however,  of  the  preceding  detailed  ac- 
counts of  the  mouth-parts  of  Andsfrona,  LcBmobothriiun^ 
Eurymetofus  and  Goniodes  (Mallophaga),  with  their  de- 
tailed descriptions  of  the  oesophageal  sclerites  and  glands, 
and  the  **  forks  ''  of  Ancistrona  and  Goniodes^  the  com- 
parison of  the  Mallophagous  and  Psocid  mouth  struc- 
tures may  profitably  be  carried  farther  than  has  yet  been 
done. 
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The  flattening  of  the  head,  with  the  great  development 
of  the  clj-peus,  and  the  restriction  of  the  noouth-parts  to 
the  ventral  aspect  of  the  head,  so  characteristic  of  the 
Mallophaga,  is  quite  as  characteristic  of  Atropos,  the 
wingless,  degraded  Psocid.  Among  the  winged  Psocida 
the  head  hangs  vertically,  and  although  there  is  a  similar 
great  development  of  clypeus,  there  is  less  flattening  of 
the  head  and  less  genera]  resemblance.  The  peculiar 
condition  of  the  labrum  in  the  Mallophaga,  lying  as  it 
does  on  the  ventral  aspect  of  the  produced  clypeus,  finds 
an  identical  repetition  in  Atropos;  a  point  which  Packard 
seems  to  have  overlooked  when  he  sa^-s  that  the  Mal- 
lophaga differ  from  the  Psocids  in  having  the  labrum 
covered  by  the  clj-peus.  In  the  winged  Psocidae  the 
head  is  not  horizontal  as  with  the  Mallophaga  and  Atropos, 
and  the  labrum  is  attached  to  the  ventral  margin  of  the 
clypeus. 

The  mandibles  of  Atropos  present  a  really  striking 
similarity  with  those  of  the  Amblycerous  Mallophaga. 
The  details  of  teeth,  condyles,  facets,  and  musculation  are 
extraordinarily  alike. 

The  maxillae  of  the  Psocidse  are  greatly  reduced,  re- 
well  developed  palpus.      In  the  ^fal- 
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glands  of  the  Mallophaga,  with  the  characteristic  "trsoph- 
aj,'eal  bone  "  and  glands  of  the  Psocidie.  The  comparison 
of  (hese  structures  in  the  two  groups  reveals  an  agree- 
ment in  position  and  character  so  nearly  identical  as  to 
preclude  any  supposition  of  independent  origin.  Also, 
there  is  to  be  noted  the  presence,  in  certain  genera  of  the 
Mallophaga,  of  a  pair  of  "forks,"  very  much  reduced 
in  size,  and  not  yet  well  understood.  These  forks  seem 
very  like  the  familiar  and  characteristic  Psocid  forks,  so 
far  apparently  found  among  no  other  insects. 

It  is  not  intended  to  discuss  here,  at  all,  the  probable 
relationship  of  the  PsocidiE  and  Mallophaga,  simply  to 
point  out  the  peculiar  and  interesting  similarity  of  mouth 
structures,  as  so  far  brought  out  in  the  study  of  the 
groups.  It  is  of  interest  to  note  in  this  connection  the 
rather  similar  food  habits  of  the  two  groups,  the  Psocida- 
feeding  on  dry,  dead  organic  matter,  such  as  wood  and 
paper,  dried  insects,  and  dried  bird  and  mammal  skins; 
and  the  Mallophaga  feeding  on  the  dry,  dead  dermal 
scales,  hairs,  and  feathers  of  mammals  and  birds.  I  have 
found  Alropos  not  infrequently  in  the  nests  of  birds. 

DESCRIPTIONS    OF    NEW    SPECIES. 

DoCOPItOKUS. 

Docophorus  taurocephalus  n,  sp.     (Plate  l.\v,  fig.  i.) 

Two  males  and  a  female  from  an  American  Rough- 
legged  Hawk,  Archibtiteo  lagopus  sancti-johannis  (Law- 
rence, Kansas).  A  member  of  the  group  dilatatoclypeati, 
found  on  eagles  and  hawks  and  characterized  by  the 
more  or  less  prominent,  uncolored  frontal  expansion  of 
the  clypeus.  The  new  form  resembles  Nitzsch's^antf- 
rhynchits   (Giebel,   Insecta  Epizoa,   ^.    '^o,'),  ixota  A$tur 
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nisus,  in  the  emarginaiioo  of  the  dypeus,  and  it  shows. 
also,  what  Piaget  affirms  to  be  merely  an  tn<li\'idual 
character,  the  ettacemeot  ot  a  distiactly  limited  sigaature, 
as  spoken  of  by  Nitich.  The  new  form  is  markedly 
larger  than  fronarhvnckus,  and  the  male  has  no  transverse 
linear  blotch  on  the  last  segment. 

Description  of  male.  Body,  length  2.06  mm.,  width 
I  mm.;   strongly  colored. 

Head,  length  .78  mm.,  width  .78  mm. ;  thus  bein^  very 
large  in  proportion  to  the  size  ol  the  body;  front  with 
shallow  emargination,  the  projecting  lateral  parts  angu- 
lated;  clypeus  expanded  laterally  behind  these  frontal 
angles,  and  the  uncolored  expanded  portion  bearing  two 
conspicuous,  longish  hairs;  a  short  marginal  hair  just  in 
front  ot  the  suture,  and  two  longish  hairs  rising  on  dorsal 
surface  and  projecting  beyond  margin  between  suture 
and  trabecule:  trabecular  broad,  not  reaching  beyond 
end  of  segment  i  of  antenna:  eye  projecting,  pendulous, 
with  angulated  cornea,  and  bearing  a  hair;  temporal 
margins  flatly  rounded  and  bearing  four  long  hairs,  and 
on  occipital  side  of  posterior  angle  a  short  hair;  occipital 
margin  nearlv  straight,  bare:  general  color  of  head  light 
translucent     hrown:     signature     indistinctly     limited. 
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obtusely  anj^led  posterior  margin,  bearing  an  the  mesal 
third  eight  weak,  non-pustulated  hairs,  and  in  the  lateral 
angles  two  longer  and  stronger  hairs;  large,  transverse, 
lateral  blotches  separated  by  a  narrow,  uncolored,  mesal, 
linear  space  widening  anteriorly;  legs  pale  brown,  with 
dark  brown  markings  on  dorsal  margins  of  femora  and 
dbix. 

Abdomen  broadly  elliptical,  short,  segments  projecting 
little  or  not  at  all  at  sides,  and  with  two  to  three  long 
hairs  in  posterior  angles;  a  single  transverse  series  of 
hairs  on  dorsal  surface  of  each  segment;  lateral  trans- 
verse blotches  large,  and  with  pointed  inner  ends;  lateral 
bands  darker,  not  distinctly  limited;  posterior  margin  of 
last  segment  flatly  rounded,  with  numerous  longish  hairs 
which  are  confined  to  the  lateral  portions  of  the  margin. 

Female.  Body,  length  2.53'  mm,,  width  1.04  mm.; 
head,  length  .87  mm.,  width  .87  mm. ;  the  lateral  abdom- 
inal blotches  much  shorter,  the  hind  body  tapering  poste- 
riorly, and  the  ninth  segment  narrow,  uncolored,  tapering 
behind,  and  narrowly  angularly  emarginated  so  as  to 
produce  two  short  acute  points. 

Docophonis  alienus  n.  sp.    (Plate  Iw,  hg.  3,) 

Found  on  a  Yellow-shafted  Flicker,  Colaptes  anralits 
(Lawrence.  Kansas).  This  species  does  not  resemble 
any  of  Nitzsch's  or  Piaget's  Docophort  taken  from  wood- 
peckers, but  belongs  to  Piaget's  group  faltfrontes,  found 
on  the  cuckoos.  The  group  is  characterized,  according 
to  Piaget,  by  the  width  and  emargination  of  the  clj'peus, 
and  by  the  large  size  of  the  posterior  legs.  The  clypeal 
characters  are  presented  by  this  new  form,  but  the  pos- 
terior legs  are  not  especially  enlarged. 

Description  of  the  male.  Body,  length  1.62  mm., 
width  7  mm,;   the  only  specimen  is  a  recently  moulted 
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one,  SO  that  the  chitinization  is  incomplete,  and  the  color  is 
nearly  lacking.  If  it  were  not  for  the  well  marked  clypeal 
characters,  which  indicate  its  afHnities  unmistakably,  I 
should  not  describe  the  specimen. 

Head,  length  56  mm.,  width  53  mm.;  front  broad,  an- 
gularly emarginated;  two  submarginal  hairs  between  the 
suture  and  the  anterior  angles  of  the  clypeus,  of  which 
the  hinder  is  much  the  longer;  a  short  hair  at  the  suture, 
and  three  short  ones  in  front  of  the  trabecul£e;  the  tra- 
beculse  very  long-,  reaching  to  end  of  segment  2  of  an- 
tenna ;  eye  prominent,  with  a  hair  and  black  fleck ;  four 
longish  hairs  on  temporal  margin;  occipital  and  antennal 
bands  pale,  but  evidently  to  be  well  chitinized;  signature 
broad,  emarginate  on  anterior  margin. 

Prothorax  short,  with  rounding  angles,  and  writh  single 
hair  in  posterior  angles;  indications  of  strong,  even,  lat- 
eral bands.  Metathorax  obtusely  angled  on  abdomen, 
with  a  series  of  pustulated  hairs  along  posterior  margin; 
indications  of  large  lateral  blotches.  Legs  concolorous 
with  body. 

Abdomen  broadly  elliptical,  with  long  hairs  in  posterior 
angles  of  segments,  and  one  transverse  row  of  hairs  across 


tempora!  angles  more  convexly  rounded;  metathorax  ob- 
tusely angled  on  abdomen,  and  with  transverse  blotch, 
with  posterior  margin  not  parallel  with  the  posterior  mar- 
gin of  the  segment;  thorax  relatively  broader  than  in 
communis.  Measurements  of  male:  Body,  length  1,72 
mm.,  width  .75  mm.;  head,  length  .59  mm.,  width  .56 
mm.  Female:  Body,  length  2.12  mm.,  width  .90  mm.; 
head,  length  .63  mm.,  width  .63  mm. 

Docophorus  domesticus  n.  sp.     (Plate  hn-,  fig.  4.) 

Males,  females,  and  young  taken  from  the  Purple  Mar 
tin,  Progne  siibis  (Lawrence,  Kansas).  Most  nearly  like 
Nitzsch's  excisus  (Giebel,  Insecta  Epizoa,  p.  88,  pi.  xi, 
figs.  I,  2,  3)  found  on  Hirundo  itrbica  and  Cypseliis 
apus,  but  markedly  larger.  Piaget  calls  excisus  one  of 
the  smallest  Docofkori  known,  and  gives  the  average 
length  of  the  males  as  i.  to  i.i  mm.,  and  of  the  females 
as  1.3.  My  specimens  average  in  length,  males.  1.47 
mm.,  females,  2  mm. 

Description  of  the  male.  Body,  length  1.47  mm., 
width  .59  mm. ;  thorax  and  head  pale  golden  brown,  with 
light  brown  markings;  abdomen  darker,  with  large  dark 
brown  lateral  blotches. 

Head,  length  .5  mm.,  width  .48  mm.;  front  of  clypeua 
emarginated  rather  squarely,  the  bounding  mesal  angles 
of  the  clypeus  nearly  rectangular;  a  longish  prominent 
hair  rising  from  the  dorsal  surface  near  the  margin  in 
each  rounded  latero-anterior  angle  of  the  clypeus,  a  short 
marginal  hair  behind  it,  another  at  the  suture,  two  others 
close  together  and  rising  from  the  dorsal  surface  near  the 
margin  behind  the  suture,  and  a  single  short,  marginal 
hair  just  in  front  of  the  trabecular;  the  trabeculse  large, 
acutely  pointed,  reaching  middle  of  segment  2  of  an- 
tennie ;    antennae,   if    projected     backwards,    reach    the 
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posterior  margin  oi  the  head;  eye  promioent,  with  a 
longish  hair;  temporal  margin  with  one  hair  behind,  but 
close  to  the  eye,  and  tuo  other  hairs  and  two  prickles; 
occipital  margin  sinuous,  bare;  signature  indistinct,  with 
anterior  margin  emarginate;  no  distinct  posterior  point; 
occipital  bands  brown,  forking:  antennal  bands  pale 
smoky  brown,  intemipted. 

Prothorax  with  rounding  sides  and  angles,  rather  long, 
and  with  a  single  hair  near  each  end  of  posterior  margin ; 
a  broad,  even,  translucent,  lateral  band.  Metathorax 
rather  long,  angulated  on  abdomen,  with  a  series  of  pus- 
tulated hairs  along  posterior  margin  and  a*  broad,  lateral, 
brown  band  along  the  antero-lateral  sides.  L>egs  robust, 
pale  brown,  with  dark  brown  marginal  markings  and  few 
scattered  hairs. 

Abdomen  broadly  elliptical,  segments  projecting  slightly  , 
laterally,  with  one  to  two  or  three  long  hairs  to  the  pos- 
terior angles:  dorsal  surface  u~ith  numerous  ireak  hairs 
arranged  in  transverse  lines,  a  single  series  on  each  seg- 
ment; segments  1—7  with  large,  dark  brown,  transverse, 
lateral  blotches,  each  blotch  with  an  uncolored  stigmatal 
spot,  and  a  few   demi-pustulations  with  hairs   along  the 
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Docophorus  distinctus  n.  sp.     (Plate  Ixv.  fig.  5.) 

Many  specimens,  males,  females,  and  young,  trom  the 
American  Raven.  Corvits  cvrax  iinuatus  (Colorado), 
This  form  belongs  to  the  corvinkolte  infesting  the  Cor- 
vini  and  is  of  the  type  atropicti  characterized  by  the 
whitish  ground  color  of  the  body,  and  sharp  black  mark- 
ings. The  new  species  differs  from  Nitzsch's  alratus 
(Giebel,  Insecta  Epizoa,  p.  81,  pi.  ix,  fig.  10)  from  Cor- 
vtis  frugile^us  by  the  long  hairs  of  the  clypeus;  from 
Nizsch's  ocellatus  (Giebel,  Insecta  Epizoa.  p.  81,  pi.  ix, 
figs.  7  and  8),  from  C.  comix  and  C.  corane,  by  lacking 
the  strongly  marked  bands  on  the  temples,  and  by  the 
short  signatures;  and  differs  from  Piagel's  alhidus  (Les 
Pediculines,  p.  48,  pi.  iii,  fig.  6)  from  C.  scapijatus  by 
the  pustulated  hairs  of  temples  and  metathorax. 

Description  of  the  male.  Body,  length  2  mm.,  width 
1.06  mm.;  ground  color  whitish  with  distinct,  sharply 
defined,  black  markings. 

Head,  length  ,63  mm,,  width  .72  mm.;  very  broad  in 
front  and  truncate;  five  long  marginal  hairs  on  each  side 
of  forehead,  one  at  base  of  antenna:,  one  in  eye,  one 
just  behind  the  eye,  and  three  on  the  temporal  margins; 
occipital  margin  straight,  bare;  antennae  with  segment  i 
large  and  swollen,  segment  2  slender  and  longest,  seg- 
ments 3-5  short,  subequal  and  colored  dark  brown,  seg- 
ments 1—2  uncolored;  signature  very  short,  or  at  least 
with  only  a  short,  oblong,  anterior  part  colored;  antennal 
bands  broad,  irregular,  interrupted  at  the  suture,  and 
with  subparallel  inner  bands;  occipital  bands  very  dis- 
tinct, diverging  and  meeting  the  expanded  basal  extrem- 
itjesof  the  antennal  bands:  ocular  bands  narrow,  distinct, 
and  extending  around  behind  the  eye;  a  shield-shaped 
occipital  signature  showing  through. 

Prothorax  narrow,  with  strong,   black,  lateral  borders, 
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"and  a  fainter  narrow  diagonal  line  running  inward  and 
backward  from  each  side ;  the  pericoxal  and  intercoxal 
lines  of  prosternum  showing  through;  one  hair  in  each 
posterior  angle,  Metathorax  angulated  on  abdomen,  with 
a  series  of  pustulated  hairs  along  posterior  margin;  ante- 
ro-lateral  sides  with  strong  black  border;  postero-lateral 
sides  with  paler,  brown,  linear,  tapering  blotch.  Legs 
concolorous  with  body,  with  black  marginal  and  annular 
markings. 

Abdomen  very  broadly  elliptical,  suborbicular;  not 
turbinated ;  with  long  weak  hairs  in  posterior  angles ;  last 
segment  flatly  rounded  behind;  the  transverse  lateral 
blotches  smoky  brown,  with  darker  lateral  borders,  large 
uncolored  stigmatal  spots,  and  about  six  demi-pulstulations 
along  the  posterior  margin  of  each  blotch;  some  of  the 
outermost  of  these  pustulations  are  complete;  many  weak 
hairs  on  dorsal  surface;  genitalia  showing  distinctly  in 
segments  6-9,  broad  and  shortly  three-pronged  posteri- 
orly; segment  8  with  transverse  blotch  entirely  across 
segment;   segment  9  uncolored. 

Female,  Body,  length  2.5  mm,,  width  1.34  mm, ; 
head,  length  .72  mm,,  width  .81. ;   abdomen  more  elongate. 


NEW    MALLOPHAGA.  479 

This  forcipated  clypeus  is  found  alsu  in  D.  pcrlnsus  N. 
(on  Fulka)  of  the  group  fniarginati. 

Description  of  female.  Body,  length  2  mm.,  width  .9 
mm. ;  forehead  light  golden  brown,  hindhead  dark  brown, 
Ihorax  and  abdomen  strongly  blotched  with  dark  brown, 
abdomen  with  interrupted  narrow,  black,  lateral  bands. 

Head,  length  .56  mm.,  width  .59  mm.;  front  with  a 
subcircular  emargination  enclosed  in  front  by  mesad- 
projecting,  acute,  forceps-like  points;  no  marginal  hairs 
on  forehead  excepting  three  or  four  short  ones  just  in 
front  of  trabeculte;  the  trabecula!  are  rather  long,  reach- 
ing beyond  end  of  segment  i  of  antenna;  eye  with  a 
hair;  temporal  margins  with  two  longish  hairs  and  a  short 
one  between  them;  occipital  margin  sinuous,  bare;  sig- 
nature broad  and  very  pale,  and  Indistinct  anteriorly, 
with  a  short,  obtuse,  posterior  point  which  is  darker 
colored;  antennal  bands  broad,  short,  paling  into  general 
color  of  forehead;  ocular  bands  fairly  distinct,  as  also 
the  occipital  bands;  temporal  regions  dark  brown  with 
narrow  blackish  border  outwardly;  a  narrow  black  occi- 
pital border. 

Prothorax  with  rounding  sides  and  angles,  with  a  single 
weak  hair  in  each  posterior  angle;  broad,  dark  brown 
lateral  borders  paling  outwardly  and  darkest  in  posterior 
angles;  two  indistinct  narrow  dark  lines  running  diago- 
nally inward  from  each  lateral  border.  Metathorax  with 
rounding  lateral  angles,  obtusely  angled  on  abdomen  and 
with  a  series  of  pustulated  hairs  along  posterior  margin  ; 
two  linear  transversa!  blackish  blotches  projecting  inward 
from  each  side,  the  anterior  blotch  much  the  larger  and 
more  distinct.  Legs  dark  brown  with  blackish  marginal 
markings  and  semiannulations  at  extremities  of  femora. 

Abdomen  obovate,  sides  somewhat  turbinate  but  with 
the  projecting  angles   rounded;   segments   3—6  with  two 
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or  three  short  hairs  in  posterior  angles,  segment  7  with 
one  hair  in  angle ;  segment  8  much  narrower  than  segment 
7  and  somewhat  retracted  into  it ;  segment  9  hardly  visi- 
ble, being  almost  whoUj'  concealed  within  segment  8; 
segment  i  with  complete  transverse  blotch  deeply  me- 
dianly  emarginated  on  its  anterior  margin;  segments  2-7 
n-ith  lateral,  dark  brown,  transverse  blotches  separated  by 
the  paler  median  third  of  the  body  surface  and  blunt 
within;  each  blotch  n-tth  a  disdoct  uncolored  stigmatal 
spot,  but  without  pustulated  hairs;  blotch  of  segments 
extending  entirely  across  segment;  four  longitudinal  rows 
of  weak  nonpustulated  hairs,  two  rows  in  median  paler 
space,  and  one  row  in  each  lateral  series  of  transverse 
blotches:  distinct,  black,  lateral  bands  widening  posteri- 
orly and  segmentally  interrupted. 

Docophortis  evagans  n.  sp.     (Plate  Ixvi,  6g.  3.) 

Taken  from  the  Downy  Woodpecker,  Dryobates  pubes- 
cetii  (Lawrence.  Kansas).  This  Docopkorus  is  a  mem- 
ber of  Piaget's  woodpecker  infesting  gTX>upfli»g'«5/^V^»»/«, 
characterized  by  the  anterior  narrowing  of  the  head  with 
small  trabeculte.  and  the  elongate  Nirmoid  form  of  the 
bod\'.     It  departs  from  the   more  t\~pical  forms   of    the 
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margins  with  two  longish  hairs;  occipital  margin  weakly- 
concave,  almost  straight  and  bare;  narrow  antennal  bands, 
and  temporal  borders  shining  dark  brown. 

Prothorax  short,  with  narrow  marginal  band  and  no 
hairs.  Metathora.v  acutely  angled  on  abdomen,  the  angle 
produced ;  beginning  in  lateral  angle  five  long  hairs  along 
each  lalero-posterior  margin,  the  mesal  third  of  the  pos- 
terior margin  being  free  from  hairs;  a  narrow,  indistinct, 
lateral  border.  Legs  concolorous  with  body,  with  nar- 
row, dark  brown,  marginal  markings.  Sternum  with 
narrow  distinct  intercosal  lines. 

Abdomen  elongate,  subparallel-sided;  a  single  longish 
hair  in  posterior  angles  of  segments  3-4,  and  two  hairs 
in  angles  of  segments  5—8;  two  hairs  also  in  middle  of 
lateral  margin  of  segment  8;  segment  9  uncolored,  nar- 
rowed and  slightly  emarginated  behind;  narrow,  trans- 
lucent, brown  lateral  bands,  and  faint  indications  of 
median  transversal  blotches  which  are  probably  the  light 
brown  transversal  blotches  of  the  under  side  showing 
through. 

Docophorus  jungens  n.  sp.     (Plate  Ixvi,  fig.  4.) 

Found  on  two  specimens  of  the  Flicker,  Colap/es  aura- 
Ins  (Lawrence,  Kansas).  The  new  form  belongs  to  Pia- 
get's  group  anguitifrontes,  found  on  the  woodpeckers,  and 
presents  the  characteristic  narrow  clypeal  front,  the  small 
Irabecula;,  and  elongate  Nirmoid  body.  The  members  of 
the  group  undoubtedly  stand  in  the  position  of  gradatory 
forms  between  Docophorus  and  JVirmtis. 

Description  of  the  male.  Body,  length  1.75  mm.,  width 
.65  mm. ;  very  pale  brownish,  with  darker  marginal  mark- 
ings. 

Head,  length  .56  mm.,  width  .50  mm.;  triangular,  with 
narrow,  anteriorly  tapering  clypeus  which  is   concave  in 
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front;  two  short  hairs  jusl  beyond  the  anterior  angles. 
one  short  hair  at  the  suture,  and  two  slightly  longer  ones 
in  front  of  the  rather  small  trabeculse;  eye  distinct,  wilh 
a  long  hair;  temporal  margins  flatly  convex,  with  two 
long  hairs;  occipital  margin  weakly  concave  and  sinuous. 
bare;  ground  color  of  head  pale  yellowish  brown  with 
narrow  dark  brown  antenna!  bands,  pale  colored  signa- 
ture and  narrow  brown  temporal  margins  fading  out  pos- 
teriorly; CESophageal  sclerite  showing  through,  and  oc- 
cipital bands  indicated,  especially  at  their  posterior  ends. 

Prothorax  small,  with  slightly  rounded  rectangular  pos-  ' 
terior  angles  and  straight  posterior  margin,  with  one  hair 
in  posterior  angles;  pale  lateral  borders  which  bend  in- 
ward at  posterior  angles.  Metathorax  short,  broad,  an- 
gulated  on  abdomen,  with  indistinct  lateral  blotch  and  six 
hairs  along  each  latero-posterior  margin  arranged  in  two 
groups  of  three  each.  Legs  concolorous  with  the  pale 
body,  with  darker  marginal  blotches  on  femora  and  tibiae. 

Abdomen  narrow,  with  few  longish  hairs  in  posterior 
angles  of  segments  and  a  transverse  series  of  a  few  long- 
ish hairs  across  each  segment  interrupted  in  the  middle; 
lateral  bands  translucent  pale  brown,  the  segmental  por- 
tions passing  the  sutures  and  projecting  somewhat  inward ; 
indications  of  median  transverse  bands:  last  segment  con- 
spicuous, projecting,  flatly  rounded  behind,  and  with  a  few 
longish  hairs:  .genitalia  showing  through  body  wall. 

Female.  Bodj%  length  1.93  mm.,  width  .68  mm. ;  head. 
length  .56  mm.,  width  .58  mm.;  abdomen  more  elongate 
and  subparallel-sided;  eighth  segment  with  transverse 
blotch  entirely  across  segment:  ninth  segment  slightly 
angularly  emarginate  behind. 
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Docophorus  californiensis  n.  sp.     (Plate  Ixvi,  fig.  6.) 

Numerous  specimens,  male,  fema.le,  and  young  fron> 
several  specimens  of  the  California  Woodpecker,  Mfla- 
nerpcs  farmicivorons  bairdi  (Palo  Alto,  California).  An- 
other member  of  the  uti^^4sttfroiit€S,  of  same  size  and  out- 
line as  the  last,  but  with  strong  and  characteristic  mark- 
ings. It  is  very  like  O.  snperct'fiosits  N.  (Giebel,  Insecta 
Epizoa,  p.  94,  pi.  X,  fig.  3),  the  type  of  the  group  taker> 
by  Nitzsch,  Denny,  and  Piaget  from  Picas  major  and  P. 
z'/ri'dis.  It  appears  to  differ  from  superci/iosiis  in  the  pos- 
session of  hairs  in  the  posterior  angles  of  the  prothorax, 
in  the  absence  of  numerous  hairs  on  dorsal  surface  of  ab- 
domen, and  in  the  sharper  and  more  pronounced  mark- 
ings. 

Description  of  the  male.  Body,  length  1.75  mm.,, 
width  .62  mm.;  pale  smoky  brown,  with  dark  brown  to 
black  bands  and  blotches. 

Head,  length  .53  mm.,  width  .47  mm.;  triangular, 
forehead  tapering,  and  clypeal  front  narrow  and  slightly 
concave,  with  two  hairs  in  the  anterior  angles,  one  shorter 
one  between  angle  and  suture,  a  longer  one  just  in  front 
of  suture,  and  two  rather  long  ones  in  front  of  trabecuhe ; 
eye  prominent,  with  long  hair;  trabeculte  acute,  reaching 
slightly  beyond  end  of  segment  r  of  antenna;;  temporal 
margins  with  two  long  hairs  and  a  prickle;  occipital  mar- 
gin sinuous,  bare;  clypeus  paler  than  rest  of  forehead 
and  hind  head;  signature  pale  but  distinct;  suture  dis- 
tinct; antennal  bands,  ocular  blotch,  and  anterior  tempo- 
ral border  blackish  brown;  temporal  regions  and  rest  of 
head,  excepting  clypeus  and  that  part  of  hind  head  between 
the  occipital  bands,  dark  brown;  esophageal  sclerite  dis- 
tinct. 

Prothorax  short,  projecting  considerably  beneath  head ; 
posterior  angles  rectangular,  with  one  hair ;  posterior  mar- 
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gin  evenly  flatly  convex ;  lateral  border  curving  inwardj 
along  posterior  margin  blackish  brown.  Metathonu: 
short;  lateral  angles  obtusely  rounding;  posterior  mar- 
gin with  obtuse  produced  angle  and  four  or  five  hairs  on 
each  side;  uneven  lateral  border  and'  transverse  blotch 
not  contiguous  to  posterior  margin,  dark  brown.  Sternal 
markings  consisting  of  intercoxal  lines.  Legs  concolor- 
ous  with  pale  smoky  brown  of  body,  with  black  marginal 
markings. 

Abdomen  elongate,  about  one-third  wider  than  head, 
with  few  long  hairs  in  very  slightly  projecting  posterior 
angles  of  segments;  a  few  hairs  arranged  in  five  uneven, 
longitudinal  rows  on  dorsal  surface;  broad,  pronounced, 
blackish,  lateral  bands,  with  distinct  uncolored  stigmatal 
spots  and  broad  transverse  blotches  extending  from  band 
to  band  on  segments  1—8;  the  blotches  on  segments  1—2 
deeply  emarginated  medially  on  anterior  margin,  and 
the  blotch  on  segment  7  faint  in  median  part;  segment  9 
projecting,  rounding,  with  several  long  hairs  on  posterior 
margin  and  a  median  blotch;  genitalia  showing  in  seg- 
ments 7-9. 

Female.  Body,  length  1.9  mm.,  width  .72  mm. ;  head, 
lentrth  .6  mm.,  width  .gtmm.:   last  setfment  of  abdomei 
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mens  from  S(n'x  olus  and  Strix  brachyolus.  Denny 
collected  the  species  from  OtHs( Strix)  vulgaris  and  Olxis 
(Sirix )  brachyolus.  and  Piaget  from  Strix  brachyolus 
and  from  Falco  litniunculus.  Picaglia  (Pediculini  dell' 
istituto  anaiomo-zoologico  d.  r.  Univ.  di  Modena,  Atti  d. 
Soc.  d.  Nat.  di  Modena,  1885,  ser.  iii,  vol.  iv,  p.  13) 
records  Bubo  inaximus,  Otus  vu/guris,  O.  brachyolus,  and 
Titinuncu/us  alaudarins  as  hosts  of  cursor.  There  is  some 
discrepancy  between  Giebel's  and  Piaget's  description  of 
the  species,  especially  touching  the  lateral  emargination 
of  the  forehead,  a  character  which,  according  to  Piaget.  is 
noticeable,  and  which  indicates  the  affinities  of  cursor  and 
the  hawk-infesting  Docofhori.  My  specimens  vary 
noticeably  from  the  descriptions  of  the  Old  World  forms, 
especially  in  the  distinctly  pendulous  eye  and  the  character 
of  the  genital  blotches.  They  are  also  larger  than  the 
European  specimens.  Probably  they  should  be  given  a 
varietal  name.  The  species  may  be  recognized  by  com- 
parison with  the  figure.  In  the  male  the  lateral  abdom- 
inal blotches  cover  much  more  of  the  abdominal  surface 
of  course,  and  the  specimens  are  smaller.  My  specimens 
measure — Male:  Body,  length  1.9  mm.,  width  .75  mm,; 
head,  length  .62  mm.,  width  ,62  mm.  Female:  Body, 
length  2,22  mm.,  width  .9  mm.:  head,  length  .66  mm., 
width  .60  mm. 

Docophorus  ceblebrachys  Nitzsch  (Plate  Lxvi,  fig.  3). 

ZeitHcbr.  t.  geu.  Nnturwi^s.  \tA.  ai«bel),  18«l,  vol.  xvii,  p.  538. 

DiKophoTUH  cfhlfhfn.chyi  N,,  Denny,  Monograph.  Auoplnr.  Brit.,  1B42. 

p.  92,  pi.  i,  Hg.  3]  Oiebal,  luHecta   Epizoa,  187'1,  p.  77.  pi-  li.  Hg. 

15;  Fiuget,  Lea  PudioulmeB,  IS80,  p.  2tl,  pi.  i.  tig.  S, 

Numerous  specimens  from  two  Snowy  Owls,  Nyclea 

nycfea  (Lawrence,  Kansas).     Taken  by  Nitzsch,  Denny 

and  Piaget  on   individuals  of  the  same  bird  species.     A 

distinctly  marked  and  isolated  form  peculiar,  probably,  to 
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the  Soowy  Owl.  It  can  be  readily  recognized  by  the 
broad  short  head,  with  short  broadly  truncate  forehead, 
and  correspondingly  short  and  broad  signature.  The 
genital  blotches  of  the  ventral  surface  of  the  abdomen  of 
both  male  and  female  are  also  characteristic-  There  is 
considerable  difference  in  size  of  the  male  and  female. 
The  male  which  I  figure  measures:  Body,  length  1.78 
mm,,  width  .75  mm.;  head,  length  .53  mm.,  width  .6 
mm.  Female:  Body,  length  2.31  mm.,  width  1.03  mm.: 
head,  length  .62  mm.,  width  ,75  mm. 

Docophorus  rostratus  Nitzsch.     (Plate  Ixvi,  fig.  5). 

Zeitsohr.  f.  gea.  NatnrwiBB.  (ed.  Oiebel),  1861,  toI.   xyil,  p.  53B. 
Dorophomt  To»lraia»  N.,  Giebel,  Zeitechr.  t.  ges.  Natnrwiaa,  1S61,  «d. 

iviii,   p.  296;  BuTineister,   Handb.    d.  Eat.,    IS35,  Tol.  ii,  p.  427: 

Deau;,   Monograph.   Auoplar.    Brit.,    1842,    p.   87,   pi.  ii,   Sg.  i; 

Giebel,   Insectn  Epizoft,   1874,   p.  76,  pi.  i,    fig.   4;    Putget,   Lm 

Fedioalinea,  p.  27,  pi.  i,  Hg.  7. 
Two  specimens  of  this  unmistakable  Docophorus,  taken 
by  Nitzsch,  Denny  and  Piaget  from  Strr'x  Jlatnntea,  the 
European  Barn  Owl;  taken  by  me  from  the  American 
Barn  Owl,  Strix  pratincola  (Soquel,  California).  The 
American  Barn  Owl  has  always,  until  recently,  been  held 
to  be  simply  a  variety  (Strix  f.   prnllucola)    of    the    Eii- 


Univtrrsiia  di   Modeoa,  Atti   della   Societa  dei   Naturalisti 
<ii  Modena,  Serie  3,  vol.  iv,  1895. 

■■SiunuinjU— De-Geer.  Mem,  Ids.  vol.  vii.  It,  4.  (,  B.  1771!  (W.V''- 
,iai  eMbcraa)—Schraak.  Beit,  xai  Naturg,  p.  117,  tv.  .\  f.  S. 
I77fi  iPrdiculuM  cnrririHilra]~l.  c.  p.  117.  (■  SiP.  PjrruifB)— 1.  c. 
p.  118,  t.  7  {P.  CAionrfi.)— 1.  c.  p.  116,  1.  S(/'.  citr!ntll<r)—l.  a.  p. 
lis,  [.  10  {P.  Raheciilt]—'L\aaeo.  Sjiit.  Nat.  Ed.  xlii,  v.  ii,  p. 
2922.  1789  {P.  tHri'irailrt.Pgrrttll't.CMoridU,  Cilrin'llie,  Rabr- 
eulat—Vuazet.  Fnn.  Ins.  Germ.  p.  51,  I.  27.  1793  [P.  Curt-iro*- 
Irai—QeoBrny.  Hist.  »br.  lua.  r.  II,  p,  599.  1800  {Prdiculut 
Emberiz<r\—LAtieiUe.  Uisl.  0«u.  t.  Tiii,p.  111.  IS04  {Hirlnui 
£'»ibert:.f)— FHbricuB.  Sys.  Aut.  p.  349.  1S05  {P.  Einherlz-e)  — 
Oilers.  De  Veg.  et.  AniiD,  Corp.  Auim.  Rep.  1815  iMIrmui  globi- 
/r-rj— NitKBoh.  Oetm.  Mng.  v.  Jii.  p.  290.  iai8— Burmeister.  Hnnd. 
Ent.  T.  ii.  p.  425.  I8M— 1.  c.  (/tincoHwl— Deuuy.  Anop.  p.  70, 
tv.  5,  f.  10.  1842—1.  e.  p.  82,  xv.  1,  t.  S {palUi>ctni)—l.  o.  p.  98, 
Iv.  1,  f.  8  {f«»ei<:olli>]—l.  e.  p.  104,  tv.  5,  I.  12  (pQMeri.i «.)—!.  «.  p. 
loe.  It.  3,  t.  I  (Jfffui<()— 1.  0.  p.  107.  tv.  3,  1.  3  {Xoilalarui-l.  o. 
p.  lOS,  tv.  2.  f.  2  (Rubeeula)—V/aickeiixT.  Hist.  Nat.  Iiib.  Apt. 
V.  iii,  p.  Xa.  IS44  (/'AiVoptrrNMl— I.  o.  p.  336  iPMloptrrug  pal- 
ItKnui—i.  0.  iPkiiopUrat  fvificoUui—l  c.  p.  3*0  {PhHoptrrH* 
paMfrinaH,  mirvlrr,  modularin,  rubernlit) — Giebel.  Zeits.  t.  ges. 
Nut.  Bd.  xvii,  p.  398-303.  1861— 1.  o.  (./"MKico/H.)  p.  2S8  — t. 
0.  Bd.  T»iii,  p.  298^303.  iSOl— 1.  c.  p.  298.  1861  (/kwiVoHm)- 
Qiglioli,  Jour,  of  Micros.  N.  10,  tv.  B,  f.  9.  1BS4  {Mandarinai)— 
Giebel.  Zeita.  f.  gei<.  Nat.  Bd.  uvii,  p.  110.  1866  {ornalMH)— 
I-  0.  Bd.  iivii,  p.  358.  1866-1.  c.  p.  3!iV  (/uMi(oUi*)—\.  o.  p. 
3.'ig  (orHolua)— Epix.  p.  8fi,  tv.  xi,  f.  13.  1884—1.  c.  p.  86,  Iv. 
II,  f.  10,  tv.  20.  f.  4  (/H»r.VoH»)— I.  c.  p.  89  (ornalu«)— 1.  o.  p.  120 
(fluifcuto,  mdularlt.  MtTula\—\.  o.  p.  119  {t«rdi)—\.  c.  p.  91 
(/jnea(ui)— Pinget.   Fed.  p.  54,  tv.  4,  (.  2,  3,  4,  5,  7  (Hp.  el  ntr.|." 

The  apecific  name  communis  given  by  Nhzsch  to  a 
Docop/wrus  species  or  group  of  closely  allied  species 
found  commonly  on  passerine  birds,  has  been  retained 
by  Giebel  and  Piaget  as  the  best,  or,  at  least,  most  con- 
venient e.vpression  of  the  condition  exhibited  by  the  Doco- 
pfiori  of  the  type  figured  by  Nilzsch  from  specimens 
from  Fringilla  linaria,  and  by  Piaget  from  specimens 
from  Motacilla  alba  and  others.  Specimens  of  thi.s 
type  are  the  most  commonly   met  with  Docuphorus  on 
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passerine  birds,  and  have  been  recorded  from  many 
species.  Picaglia  (1.  c,  p.  16)  lists  43  species  of  Euro- 
pean Passeres  from  which  communis  has  been  collecled. 
But  the  variations  exhibited  by  the  specimens  from  the 
various  bird  species  are  many  and  sometimes  striking. 
Giebel  refers  to  variations  exhibited  by  specimens  from 
certain  birds  as  being  sufficient  to  vvarrant  the  founding 
of  new  species,  but  he  merely  refers  to  the  general  char- 
acter of  the  variation  shown  by  specimens  from  Turdtn 
pilaris.  Pants  major,  Fringilla  chloris,  and  iMotacilla 
alba.  He  lists  29  passerine  birds  representing  15  genera 
on  which  communis  had  been  found  at  time  of  his  writing, 
Piaget  holds  to  the  sinyle  species  (:«w/wk«(.s,  referring  to 
the  variations  apparent  in  any  series  of  specimens,  and 
describes  and  gives  varietal  names  to  i  r  varieties.  He 
selects  the  form  found  on  Molacilla  alba  as  typical  of.  the 
species  (believing  it  to  be  the  same  as  found  by  Nitzsh 
on  Friiigilla  linaiia)  and  lists  nearly  20  passerine  bird 
species  on  which  he  has  found  rommunis  and  its  varieties. 
I  have  collected  specimens  of  this  comniunis  species  or 
group  of  species  from  the  following  American  passerine 
birds:  the  Horned  Lark,  Olocoris  alpeslris;  Red-wioged 
Blackbird,  Agelatus  phoenieeus;  Western  Meadowlark, 
Siuriiella  magna  neglccla;  Lapland  Longspur,  Ca/carim 
lapponicns;  Slate-colored  Junco.  yuneuhyemalis  :  Cardinal 
Grosbeak,  Cardinalis  canfina/is;  Bohemian  Waxwing, 
Ampelis  garrnlus;  White-rumped  Shrike,  Z-antas  ludo- 
vieianus  excubilorides;  Brown  Thrasher,  IFarporhyuckui 
rufous;  and  the  Robin,  Merula  migratoria — all  from 
Lawrence,  Kansas;  and  also  from  Bullock's  Oriole. 
Icterus  buHoci-i;  the  California  Purple  Finch.  Carpo- 
dacits  purpureus  californicus;  the  House  Finch,  Carpo- 
dacusmcximnus  frontalis;  the  Pine  Siskin,  Spinus pitms; 
the  Arkansas  Goldfinch,  Spinas  psaHria;    and  the  Sand- 
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wicVi    Sparrow,    Amodramus   sandwichcnsis,    from    Palo 
Alto,  California. 

Variations  among  the  specimens  are  apparent,  but  un- 
til I  can  examine  a  much  larger  series  no  attempt  can  be 
made  to  tabulate  these  variations.  The  species  may  be 
recbgnized  by  comparison  with  the  figure  in  plate  l.\vi. 
This  specimen,  a  female,  was  taken  from  a  White-rumped 
Shrike,  Lanius  ludovicianus  excufiilorides  (Lawrence. 
Kansas),  and  measures:  Body,  length  2.  mm.;  width 
.87  mm. ;   head,  length  6  mm, ;   width  .6  mm, 

Docophorus  excisus  Xitzsch. 

Cermnr's  Sli.g.  f.  But..  1818,  vol,  tii,  p.  291. 
Pediculue  hirundinii  Liuuieas,  Fnn.  Saeu.,  ]1*6.  p.   1903;  Schnnk, 
Fftuna   Boica,   1781;  FabriciuB,   8p,  Im.,    1783,  vol.  ii,  p,  483; 
LJDnniiis,  Syat.  Nat.,  ed.  13,  1770.  vol.  i,  p.  21)21. 
RkinHt  hirunillnuLatTeiUe,  HUt.  Oen.,  1804,  vol.  viii,  p.  111. 
Philoplerut  '.xcitut  NilzBch,  Gena.  Mag.  f.  Enl..  1818,  vol.  Hi,  p.  291; 
BnrmuUler.   Haodb.  rl.  Ent..   1835,  vol.  ii,  |i.  425;  Wttlokeuaer,  ' 
Hiflt.  Nat.  luH.  Apt.,  tH44.  vol.  iii,  p.  333. 
Docophorun  excuma  Nitzsch,  Qiebel,  ZaitHultr.  t.  gen.  Nntarwisa.,  1861, 
vol.  iviii.  p.  296,  I.  c,  1666.  vol.  xxviii,  p.  .150;   Qiebel,   laMCtn 
Epixoit.  1374,  p.  83,  pi.  ix,  figs.  I,  2,  3;  Piaget,  Les  Pedioalinee. 
1680.  p.  6*.  pi.  iv,  Sg.  6. 
Specimens  which  may  be  referred  to  this  long  known 
parasite  of  the  swallows  taken  from  the  Cliff  Swallow, 
Petrochelidon   lutiifrons,   and    from    the   Tree    Swallow, 
Tachycincta  bicotor  (Palo  Alto,  California,  and  Lawrence, 
Kansas),     The  American  specimens  are,  however,  mark- 
edly larger  than  the  European  ones  and  should  be  desig- 
nated by  a  varietal   name,     PJaget's   measurements  are, 
for  males,  length  i  m.,  for  females   i.i   mm.:   the  males 
among  my  specimens  are  about  1.3  mm.  long  and  the  fe- 
males 1.5  mm.  long.     The  species  of   this  group  (with 
square  emargination  of   clypeal  front)  which  1  have  de- 
scribed from  the  Purple  Martin  (see  page  475.  plate  Ixv, 
fig.  4)  shows  all  of  the  general  habitus  of  extisus,  but  is 
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SO  conspicuously  larger  and  presents  such  constant  minor 
differences  that  I  have  made  it  the  type  of  a  new  species. 
The  figure  of  it,  however,  will  serve  very  well  as  a  means 
of  recognizing  the  American  variety  of  excisus. 

Var.  major  Kellogg.  Male.  Body,  length  1.3  mm,, 
width  .56  mm.;  head,  length  .44  mm.,  width  .40  mm. 
Female.  Body,  length  r.49  mm,,  width  ,62  mm.;  head, 
length  .45  mm.,  width  ,42  mm,;  the  pustulations  in  lat- 
eral abdominal  blotches  more  complete  and  distinct  than 
in  the  type  form  of  the  species.  Males,  females,  and 
young  found  on  the  Cliff  Swallow,  Pctrochelidon  lunt 
frons,  -and  on  the  Tree  Swallow,  Tachyciiteta  btcolor 
(Palo  Alto,  California,  and  Lawrence,  Kansas). 

N  IRMUS. 

-  Nirmus  lOQgus  n.  sp,      (Plate  Lwii,  Bg.  i.) 

Taken  from  the  Tree  Swallow,  Tachycinela  btcolor 
(Lawrence,-  Kansas),  and  from  the  Cliff  Swallow,  Petro- 
chelidon  Innifrom  (Palo  Alto,  California),  A  member  of 
the  group  inlemiptofascialt  and  allied  to  Nitzsch's  A'. 
gracilis  (Insecta   Epizoa,   p.    143,   pi.   vi,   figs.    11,    12). 


Head,  length  .37  mm-,  width  .28  mm.;  elonynte-con- 
ical.  with  narrow  truncate  front;  two  very  small  marginal 
hairs  near  the  front,  and  one  slightly  longer  a  little  dis- 
tance in  front  of  the  trabecular  which  are  small  but  dis- 
tinct; eye  flat,  with  a  prickle  in  its  posterior  margin; 
temporal  margins  flat  with  a  long  hair  and  a  prickle ;  pale 
golden  brown  with  dark  brown  narrow  antennal  bands 
and  temporal  borders;  oral  fossa  elongate,  expanded  be- 
hind, nearly  uncolored. 

Prothorax  abort,  small,  oblong,  with  single  short  hair 
in  poslerior  angle,  and  even  lateral  borders  which  bend 
inward  along  posterior  margin.  Metathorax  trapezoidal, 
with  lateral  margins  converging  anteriorly;  posterior  mar- 
gin straight  or  weakly  convex  on  abdomen,  more  curved 
at  each  end  which  projects  laterally  beyond  the  abdomen; 
posterior  margin  with  six  longish  but  weak  hairs  on  each 
lateral  third;  indistinct  lateral  borders  with  anterior  ends 
more  distinct  and  a  diagonal  line  projecting  inward  and 
forward  from  the  posterior  angles.  No  pronounced  ster- 
nal markings.  Legs  pale,  concolorous  with  body,  with 
narrow  darker  marginal  markings. 

Abdomen  very  long  and  apparently  slender,  although 
reall}'  one-third  wider  than  head;  abdominal  segments 
very  gradually  growing  wider  until  segment  6  is  reached, 
segment  7  slightly  narrower,  segments  8-9  narrower,  ab- 
ruptly tapering:  a  single  short  hair  in  posterior  angles  of 
segments;  dorsal  surface  naked;  segments  1-7  with  dis- 
tinct chestnut  brown  lateral  bands;  segment  8  of  general 
body  color;  segment  9  uncolored,  emarginated  behind, 
with  rounded  points. 

Male.  Two  males,  which  with  much  hesitancy  I  as- 
sign to  this  species,  taken  from  a  Cliff  Swallow,  Petroch- 
elidoii  lunifrons  (Palo  Alto,  California),  are  much  smaller 
than  the  females.     This  condition  is  similar  to  that  pre- 
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i^vMVii  hy  i^riiri/is.  the  mates  of  which  are  .7  mm,  long, 
while  the  females  are  ,95  mm,  long.  The  arrangenieDi 
ami  number  ot  metathoracic  hairs  are  the  same  as  in  the 
females,  and  the  head  characters  agree.  Measurements 
t>l  the  male:  Body,  length  1.47  mm.,  uridth  .43  mm.: 
he.id>  length  .34  mm.,  n-idtb  ,51  mm. 

Hirmas  simplex  a.  sp.   t  Plate  Ixvii.  ng.  2 . ) 

Kv»und  v^n  a  Robin.  Mcmia  migratoria  (Lawrence. 
Kj>ns.AS^,  I;  be'ongsto  Piaget's  group  imt^rrmptofasciali. 
wi:h  an:enaa^  hands  :Q:en-u?ted.  whh  temples  tendiog  to 
heoi^Rie   anguLir.  aoJ  whh  :hc  body  blotciies  indistinctlv 

IVscri-hon    o:    fe: 


■?•    :e=ile-       Brjiiy,   length     >-77     mm.. 
*Trrv  :-.ile  veH-jwish  brown,  with  darker 


.5^;  :==..  wxhh  .50  ^31.:  bluntly  trian- 
=irr,--K-  cly7«e-il  rnjoc  »«Bcate  or  very 
X  si^j?  Ki'-'c^  s-irr  ia  anrcrior  aisles 
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Metalhorax  broad,  short,  obtusely  angled  on  the  abdomen, 
with  a  series  of  non-pustulated  hairs  along  posterior 
margin;  a  lateral  marginal  blotch  with  a  part  extending 
inward.  Legs  concolorous  with  body,  with  only  faintly 
indicated  marginal  markings. 

Abdomen  bluntly  elliptical,  one-fifth  wider  than  the 
head;  with  one  to  two  or  three  weak  hairs  in  posterior 
angles  of  segments,  and  a  single  transverse  series  of 
short  weak  hairs  along  the  posterior  margin  of  each  seg- 
ment; translucent,  smoky  brown  lateral  bands,  and  pale 
brown,  broad,  transverse  blotches  entirely  across  all  seg- 
ments; 'distinct  uncolored  stigmata!  spots;  segment  9 
uncolored,  with  two  small  pale  brown  lateral  blotches, 
slightly  emarginated  behind,  and  with  a  few  longish 
hairs. 


Nirmus  eustigmus  n.  sp.    (Plate  Ixvii,  fig.  3.) 

A  single  female  of  this  well  marked  form  from  an  Anna's 
Hummingbird,  TracJitlui  anna  (Palo  Alto,  California). 
The  species  belong  to  Piaget'a  group  inlerruptofasciali. 
It  is  a  much  broader  and  much  more  robust  form  than  JV. 
z'ulgatus,  the  JVirmns  of  this  group  common  among  pas- 
serine birds,  and  the  lateral  bands  of  the  abdomen  are 
I  broad  and  pronounced. 

■     Description  of  the  female.     Body,  length  1.84  mm., 
Fwidth  .62  mm. ;   pale  yellowish  white,  with  narrow  black- 
ish brown  head  borders,  and  broad,  blackish  lateral  ab- 
dominal   bands;    indications    of   pale   brown    abdominal 
blotches. 

Head,  length  .42  mm.,  width  .45  mm.;  broadly  trian- 
gular, narrowly  truncate  in  front:  a  few  short  weak  hairs 
along  margins  of  forehead,  the  longest  being  a  pair  con- 
siderably in  front  of  the  trabeculie;  trabecule  small  and 
uncolored  but  distinct;   antenna  short,   segment  2  most 
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colored,  segment  3  next;  eye  with  a  prickle;  temporal 
margins  with  a  single  long  hair  and  some  fine  prickles; 
occipital  margin  straight,  bare;  antennal  bands  blackish 
brown,  not  quite  meeting  in  front,  leaving  a  small  uocol- 
ored  space  on  frontal  margin,  and  bending  angulariy  in 
at  posterior  ends;  narrow  blackish  brown  ocular  and 
temporal  margins,  paling  gradually  inward  from  margin 
of  head. 

Prothorax  short,  rectangular,  with  a  single  hair  in  pos- 
terior angles;  blackish  brown  lateral  borders.  Meta- 
thorax  trapezoidal,  posterior  margin  very  flatly  convex  on 
abdomen,  with  an  angular  indication  at  middle;  six  pus- 
tulated hairs  on  each  outer  third  of  the  posterior  margin; 
broad,  ill-detined  lateral  border,  with  transversal  lateral 
blotch  extending  from  each  side.  Legs  pale,  with  black- 
ish brown  dorsal  marginal  markings.  Sternum  with  in- 
tercoxal  lines  but  no  median  blotches. 

Abdomen,  elliptical;  broad  for  this  group  of  JVirmi, 
with  posterior  angles  of  segments,  uncolored,  blunt,  pro- 
jecting slightly;  two  or  three  hairs  in  posterior  angles 
and  a  series  of  four  longish  hairs  on  the  posterior  margin 
of  each  of  segments  2-7;  segment  1  without  hairs  and 
^'ilh  more  than  four  hairs:   whitish,  with    dis- 
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Description  of  male.  Body,  length  1.56  mm,,  width 
.52  mm. ;  whitish,  with  brown  median  blotches  and  black 
marginal  bands. 

Head,  length  .37  mm.,  width  37  mm. ;  truncate  or  very 
slightly  convex  in  front,  with  two  or  three  very  short  in- 
distinct marginal  hairs;  trabeculie  small  and  weak,  reach- 
ing half  way  to  segment  i  of  antennae;  eye  indistinct, 
with  a  fine  prickle;  temporal  margins  with  two  prickles 
and  a  weak  hair;  occipital  margin  straight,  bare;  an- 
tennae with  segment  i  uncolored;  other  segments  dark 
brown,  with  wide  uncolored  sutures;  antennal  bands 
narrow,  black,  angulated  almost  at  right  angles  and  with 
the  black  color  interrupted  just  in  front  of  the  angulation ; 
bases  of  antennal  bands  meeting  the  inner  ends  of  dis- 
tinct, narrow,  ocular  bands  whose  outer  ends  meet  anterior 
ends  of  narrow  black  temporal  borders,  with  inner  mar- 
gins slightly  crenate;  short  black  internal  bands  parallel 
with  anterior  marginal  parts  of  antennal  bands;  a  shield- 
shaped  occipital  signature  and  oblong  blotches  at  its  sides 
showing  through  from  under  side. 

Prothorax  with  flatly  rounded  sides  and  rounded  pos- 
terior angles,  each  angle  bearing  one  small  hair;  anterior 
angles  containing  a  large  dark  brown  blotch,  and  inter- 
coxal  lines  of  sternum  showing  through  as  black  diagonal 
lines  in  posterior  angles.  Metathorax  with  rounding 
margins,  rounded  on  abdomen,  with  five  weak  hairs  in 
each  lateral  fourth  of  the  posterior  margin;  small  black 
linear  blotches  in  anterior  angles,  and  large  irregular 
black  lateral  blotches  not  contiguous  to  the  lateral  mar- 
gins, the  sternal  markings  showing  through  dark  chestnut 
brown.  Sternal  markings  consisting  of  intercoxal  lines 
and  a  median  blotch  on  metasternum.  Legs,  femora  and 
tibiae  with  dorsal  marginal  black  markings  and  a  blackish 
brown  annulation  near  distal  extremity;   tarsi  paler  brown. 
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Abdomen  elongate,  subparallel  -  sided,  with  posterior 
angles  of  segments  projecting  slightly,  pointing  backward 
and  each  bearing  two  weak  hairs;  dorsal  surface  of  seg- 
ments naked ;  last  segment  projecting,  parabolic  behind, 
with  two  pairs  of  long  weak  hairs  and  one  pair  of  shorter 
ones;  lateral  bands  narrow,  distinct,  black,  interrupted, 
the  anterior  end  of  each  segmental  portion  projecting 
beyond  the  suture  and  slightly  inward ;  large  median 
chestnut  brown  blotches  on  segments  1—7,  each  of  these 
blotches  (except  that  on  segment  i)  nearly  crossed  by  a 
transverse  Hnear  uncolored  space;  on  segments  6— 7  the 
uncolored  space  is  divided  into  two  portions;  in  addition 
there  are  on  segments  3-7  a  pair  of  transversal  dark 
brown  lines,  one  on  each  side  of  the  median  line  and 
lying  superposed  on  median  blotch,  but  extending  a  little 
farther  laterally  than  the  lateral  margin  of  the  blotch; 
some  of  these  markings  are  on  the  ventral  surface,  but 
show  through  distinctly;  segment  8  has  a  median  blotch 
and  two  lateral  markings  composed  of  a  brown  line  de- 
fining an  elongate  curving  triangle,  uncolored  within; 
segment  9  has  a  median  blotch  and  from  its  posterior 
margin  two  anteriorly  projecting  lines;   distinct,  slender. 


hycmalii,  and  the  Robin,  Mcrula  migraturh,  from  Law- 
rence, Kansas. 

It  is  allied  to  Nitzsch's  densilimbus  ( Fringilla  cardi 
elh)  (Giebel.  Insecta  Epizoa,  p.  138),  Piaget's  deficieni 
(Les  Pediculines,  Supplement,  p.  23.  pi.  iii.  fig.  3)  from 
CyanapoUus  cooki,  and  other  similar  forms. 

Description  of  female.  Bodj-.  length  1.62  mm.,  width 
.41  mm. ;  pale,  with  distinct  narrow  blackish  brown  lateral 
bands  and  marginal  head  markings,  and  pale  chestnut 
median  abdominal  blotches. 

Head,  length  ,37  mm.,  width  ,29  mm.;  conical,  wil 
larrow  parabolic  front,  without  hairs;  Irabeculje  vel 
small  and  uncolored  but  distinct;  eye  flat,  with  a 
prickle,  and  another  just  at  its  posterior  margin ;  temporal 
margins  with  one  longish  hair  and  two  prickles;  occipital 
margin  straight,  bare;  no  signature;  a  longitudinal  oral 
fossa  expanded  laterally  behind;  whole  head  narrowly 
bordered  along  lateral  margins  with  blackish  brown,  the 
border  turning  angularly  inward  at  antennal  fossa;;  a  pale 
shield-shaped  occipital  signature  showing  through  from 
below. 

Prothorax  narrow,  quadrangular,  with  a  single  hair  in 
posterior  angles;  narrow  lateral  blackish  browh  border, 
most  strongly  colored  in  anterior  and  posterior  angles. 
Metathorax  almost  as  wide  as  head,  with  flatly  rounding 
posterior  margin,  with  six  hairs  along  each  lateral  third 
of  this  margin,  a  small  transversal  linear  blackish  blotch 
in  anterior  angle,  and  a  larger  lateral  irregular  curving 
blackish  blotch  in  middle  of  lateral  regipns  of  segment. 
Legs  with  pale  brown  ground  color,  mostly  tinged  with 
translucent  smoky  brown  and  with  darker  marginal  and 
annular  markings. 

Abdomen  elongate,  slender,  subparallel- sided,  not 
tapering  posteriorly  until  segment  8  is  reached ;   with  short 
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weak  single  hairs  in  posterior  angles  of  segments  and 
naked  dorsal  surface:  pale  ground  color,  with  narrow, 
distinct,  dark  brown  lateral  bands  and  paler  broad,  rect- 
angular transverse  blotches,  darker  on  posterior  seg- 
ments; a  rather  broad  uncolored  median  longitudinal 
line:  segment  i  with  transverse  blotch  entirely  across 
segment;  segment  9  uncolored. -narrowly  notched,  and 
with  few  long  but  weak  hairs. 

Male.  Body,  length  1,47  ram,,  width  .4  mm.;  head, 
length  .33  mm.,  width  .28  mm,:  last  abdominal  segment 
protruding,  narrowly  rounded,  with  a  pair  of  hairs  (one 
longish,  one  short)  on  each  side  of  the  middle  of  the 
posterior  mar^n:  genitalia  composed  of  narrow  bars, 
and  showing  through  in  segments  8  and  9. 

Rirmas  discocephaltis  Nitzsch,     (Plate  Ixvii.  fig.  6.) 

Getiuir'a  Mag.  E^tom^l..  I'>IS.  vol.  iii,  p.  291. 
Xirmat  df^ortpAilu'  Nilzjch.  BHrmeUln-.  Hsndbncb  d.  EbI.,  1835, 
Tol.  ii.  p.  4.10:  Dcddt.  Mooograph.  Auoplnr.  Brit.,  IM2,  p.  113, 
pi.  ii.  eg.  10:  GicWI.  lo^ecra  Epizoa,  1871,  p.  137,  pi.  vii,  Sg. 
10:  Piag«t,  Les  Prdicnhae:!.  ISSO.  p.  I28t  Sapplemeot,  IS&5, 
p.  IS.  pi.  ii,  fig.  7. 
My  specimens,  taken  troroa  Bald  Eagle,  //ia/itBe/MS  leu- 
( Lawrence.  Kan^.t^i.  nuv  be    reterred    to  this 
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Var,  amblvs  Kellogg.  Males,  females,  and  youni^  frorH 
the  Bald  Eagle,  HaliiBetus  hucorephaius  (Lawrencid 
Kansas).  Male,  body,  length  1.56  mm.,  width  .60  r 
head,  length  .47  mm.,  width  .46  mm.  Female,  bodyj 
length  2  mm.,  width  .75  mm,;  head,  length  .52  mm,)! 
width  .53  mm.  Characters  of  the  species  as  describe'dj 
by  Piaget  (Supplement,  1885.  p.  18,  pi.  ii,  fig.  7),  bu] 
with  head  not  longer  than  wide,  eyes  with  a  hair,  pro^ 
thorax  with  a  long  hair  in  each  posterior  angle,  raelatho 
rax  with  a  spine  in  each  lateral  angle  and  six  long  haiit 
on  each  lateral  fourth  of  the  posterior  margin. 

Nirmus  f uscus  Nit?:sch,     (Plate  Ixvii,  tig.  7.) 

Zeitachr.  f.  ges.Natiir<riss.(ed.Giebe1)  1H6I,  vol.xTii,  pp.  5'23-525. 
Niriant  fanna  N.,  Deaajr,   Mouoanph.  Aaoplar.  Brit.,  1S42.  p.  118, 

pi.  ii,  ft(;.  H',  Giebel,  ItiseoU  Epizoa,  1874.  p.   123,  pi.  riii,  tig.  2; 

Piaget,  Les  Peiliculinea,  I8SU,  p.  130.  pi.  i,  tig.  9. 
Specimens  of  a  large  variety  of  this-  Nirmus  of  the 
Eagles  and  Hawks  from  Swainson's  Hawk,  Biiteo  swain- 
soiii;  from  the  Marsh  Hawk,  Circus  hudionins;  and  from 
the  American  Roughlegged  Hawk,  Archihiitco  lagopiis 
sancti-johannis — all  from  Lawrence,  Kansas.  The  Amer- 
ican form  oi  J'lisCHs  (if  it  be  not  a  new  species,  indeed) 
differs  markedly  from  the  European  type  or  any  of  its 
rather  many  varieties  by  being  much  larger,  my  speci- 
mens being  fully  one-third  larger  than  the  y«,<(r«5  speci- 
mens taken  from  Buteo  vulgaris  by  Nilzsch  and  Piaget. 
If  the  various  species  of  Giebel,  fuscns,  stenorkynchus  and 
leucoplenrna  (Insecta  Epizoa,  pp.  134,  129),  be  only 
varieties  of  yHsc«s  as  Piaget  believes  (Les  Pediculines, 
p.  131 ),  theny'«S(r«s  has  been  taken  from  Buteo  vulgaris, 
Milvns  aloliust  Palco  brachydactylus,  Parus  caruletn!, 
Aquila  n<evia,  Circus  rufus,  A/ilvus  tcfinus,  Ardea 
gularis!  (Piaget),  ArckibtUeo  lagofus,  Circus  cyatieus^ 
Circus  aruginosiis   and   Afih-its   regalis.     If  in    addition 
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rmrms  N.  whh  its  numerous  varieties  belong  to  the  same 
species,  nine  or  ten  more  hawk  hosts  should  be  eou- 
merated.  Without  doubt  this.  .V/>iw«s  type  (elongate, 
with  circnmtasciate  bead,  broad  transverse  median  ab- 
dominal blotches,  and  disdnct  lateral  bands  with  the  seg- 
mental parts  passing  the  sutures  j  is  not  yet  at  all  under- 
stood. My  specimens  show  the  sharp,  narrow  emar^na- 
tion  ot  the  anterior  margins  of  tbe  nrst  and  second  me- 
dian abdominal  blotches,  which  has  been  ^ven  as  charac- 
teristic oi  rmi'iii  X.  In  size,  however,  the  American 
specimens  are  disrinct  from  any  of  the  Old  World  mem- 
bers oi  :he  TMSi^tms  group.  The  female  specimen  I  figure 
is  from  a  >farsh  Hawk.  Circms  kmdstfmims,  and  measures: 
Body.  length  2.4  mm.,  widdi  .6:  mm.:  head,  length  .6 
om..  width  .5  mm. 

L I  p  E  t:  R  c  s . 
Lipeaims  iatiodactas  c.  sp.  •  Pia:e  Ixvni.  figs,  i  and  5.) 
Six  fen:aZes.  two  mates,  aac  an  immature  spectmeo 
irvtr  a  Silver  Pheasist.  Pii£si;£wms  my^krmcrms,  received 
bv  tie  rVcMTt^est  of  Zoi.k^y  ot  zias  UnSversity  from 
Mr.  .\.  C-  R:rii.:E  ^t  S^  Fri=ciico.     This  Old  World 
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and  because  of  numerous  minor  differences,  such  as  the 
definite  and  characteristic  number  and  arrangement  of 
the  long  hairs  of  the  metathorax.  the  presence  of  a  hair 
on  the  temporal  margins  of  the  head,  and  the  character 
of  the  genital  blotch  of  the  female. 

Description  of  the  female.  Body,  length  2.8  mm,, 
width  .66  mm. ;  colored  and  marked  like  variabilts: 
whitish,  wilh  distinct  black  lateral  borders  and  chestnut 
median  abdominal  blotches  concave  on  the  sides. 

Mead,  length  .66  mm.,  width  .5  mm,;  in  general  like 
variabilis,  but  without  ocular  bands,  or  rather  with  large, 
subcircular  ocular  blotches  in  place  of  ocular  bands 
(Giebel  found  merely  "  ein  schwarzer  Punkt"  in  varia- 
bilis); temporal  margins  not  bare  as  in  variabilis,  but 
with  a  prickle  behind  the  prominent  eye,  and  a  distinct 
hair  and  a  prickle  at  the  posterior  angle. 

I  Metathorax  with  a  single  long  hair  in  the  apex  of  the 

posterior  angle,  and  jusl  inside  of  this  a  white  apace  with 

I  four  long  hairs  (two  in  variabilis). 

Abdomen  not  wholly  bare  except  in  angles,  as  Piaget's 

I  description  of  variabilis  says,  but  with   two  longitudinal 

1  submedian  rows  of  weak  hairs,  each  in  a  small  but  dis- 

tinct clear  spot;   the  characteristic  small  triangular  gen- 

I  ital  blotch  of  the  female  of  variabilis  is  wanting,  being 

replaced  by  a  short,  broad,  oblong  blotch  which  is  united 
to  the  ventral  segmental  blotch  preceding  it,  this  seg- 
mental blotch  being  united  also  with  the  one  preceding  it. 
Male.  Body,  length  2.5  mm.,  width  .5  mm.;  head, 
lenglh  .56  mm.,  width  .4  mm.;  with  the  strangely  shaped 
head  of  variabilis,  wider  in  front  of  the  antennje  than 
across  the  temples;  distinct  black  antennal  bands,  ocular 
blotches,  and  borders  of  posterior  angles  of  temples  run- 

I         ning  along  posterior  margin  and  terminating  in  a  subcir- 
cular  head;     trabecule   (wanting  in   female)  peculiarly 
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slender,  finger-Hke;  the  great  antennae  with  large  first  seg- 
meat  with  slender  blunt  horn-like  appendage  nearer  the 
base  than  tip :  third  segment  also  appendaged.  Metalhorai 
with  an  additional  long  pustulated  hair  on  posterior  mar- 
gin on  each  side,  just  inside  of  white  space  bearing  four 
long  hairs.  Brown  median  abdominal  blotches  broader 
than  in  female,  separated  from  the  black  lateral  bands  by 
a  narrow  whitish  space;  the  strongly  chitinized  genitalii 
extending  through  segments  5-8;  broadest  in  segment  5, 
tapering  in  segments  6-7,  and  uniform,  narrow.,  two- 
pointed  in  segment  8. 

Xipeurus  snodgrassi  n.  sp.      (Plate  Ixviii,  fig.  2.) 

A  single  female  specimen  of  this  strongly  characterized 
Lipairus  from  the  Red-backed  Rufous  Hummingbird, 
Tiochifus  rufous  (Palo  Alto,  Cahfornia).  Xhis  spec; 
resembles  no  other  Lipeurus  at  all  closely,  though  in  I 
shape  of  the  head  and  its  peculiar  length  of  forehead,  in 
the  short  metathorax  and  heavy  abdomen,  there  is  sug- 
gested an  affinity  with  Ufeurus  macroccpka/ns  Kellogg, 
taken  from  the  Western  Nighthavvk,CA«r(/e(yff5  z^t'rgi'tiiafiHS 
henryi  (Palo  Alto,  California).     See  plate  Ixviii,  tig.  3, 

Description  of  female.  Body,  length  2.2  mm.,  width 
.56  mm.;  whitish  with  sharp,  black,  rather  broad  lateral 
margins  on  head,  thorax,  and  abdomen;  abdomen  with 
obtong,  transverse,  median,  smoky  brown  blotches. 

Head,  length  .55  mm.,  width  .37  mm.;  very  long  but 
not  slender,  and  tapering  but  hltle;  the  forehead  excep- 
donally  long  comparfed  with  hind  head,  the  distance  from 
antennae  to  frontal  margin  being  greater  than  from  an^ 
tenn^  to  occipital  margin;  front  rounded,  with  lateral 
margins  nearly  parallel;  suture  obsolete;  four  short  hairs 
on  each  side  on  the  front  or  anterior  part  of  lateral  mar- 
gin, and  two  short  hairs  in  front  of  the  short  but  distinct 
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uncolored  trabeculse;  antennie  rather  long,  slender;  seg- 
ment 2  longest  and  very  slender,  especially  at  base,  seg- 
ment 3  slightly  longer  than  segment  4,  and  segment  5 
slightly  longer  than  segment  3,  segments  3-5  colored, 
with  uncolored  distal  extremities;  eyes  small,  but  slightly 
produced,  and  with  a  hair;  temporal  margins  very  slightly 
convex,  with  two  long  hairs;  occipital  margin  straight, 
bare :  lateral  margins  of  forehead  and  hind  head  bordered 
with  black,  widest  on  temples,  and  with  uneven  inner 
margin  on  forehead;  the  lateral  borders  of  forehead  pass 
the  anterior  lateral  angles  but  do  not  run  clear  across  the 
front,  although  a  clear,  slightly  colored,  even  chitin  band 
borders  the  entire  clypeal  front;  mandibles  and  (Esopha- 
geal sclerite  distinct,  dark  brown,  and  an  occipital  signa- 
ture acutely  pointed  anteriorly  showing  through  from 
under  side. 

Prothorox  short,  quadrangular  (that  part  not  covered 
by  the  head) ,  with  rounding  posterior  angles  and  straight 
posterior  margin ;  without  hairs;  whitish,  with  broad  black 
lateral  borders.  Metathorax  short,  but  little  longer  than 
prothorax,  broader  than  long,  with  diverging  sides  which 
are  slightly  concave  anteriorly,  and  straight,  bare,  pos- 
terior margin;  the  posterior  angles  with  five  long  hairs  in 
two  groups  of  two  and  three,  rising  from  white  spaces, 
the  group  of  two  hairs  really  situated  on  the  outer  part 
of  posterior  margin;  segment  white,  with  broad  lateral 
borders  which  are  widest  in  posterior  angles  and  extend 
inward,  tapering  along  the  posterior  margin,  not  reaching 
the  middle  of  the  segment:  metasternum  with  a  brown 
median  blotch;  legs  whitish,  with  distinct  blackish  bor- 
der on  femora  and  tibix,  and  annulations  on  femora; 
coxae  almost  wholly  colored,  and  tarsi  brown. 

Abdomen  elongate,  subparallel-sided,  with  a  few  long- 
ish  hairs  on  dorsal  surface;  whitish,  with  sharply  marked 
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lateral  bands  with  short  shaq)  irregular  inward  projecting 
processes :  segment  3-6  with  oblong,  median,  brown 
blotches,  darker  on  segments  5-6  and  not  reaching  the 
lateral  bands;  segment  8  with  a  narrow  angulated  or 
curving  transversal  black  line  connecting  the  lateral  bands; 
segment  9  uncolored  or  whitish,  angularly  but  not  deeply 
emarginated. 

Lipeums  macrocephalus  n.  sp.     (Plate  Ixviii,  tig.  3). 

Many  specimens  taken  from  a  Western  Night  Hawk, 
Chordejles  virginianus.  henryi  (Palo  Alto,  Calif.).  This 
species  shows  an  affinity  with  Lipeurtts  hypoleucus  N, 
(taken  by  Nitzsch  in  1814  from  Caprimulgus  europceus, 
and  first  called  by  him  J\'irmus  concolor,  and  then  N. 
hypoleucus,  under  which  name  Giebel,  Insecta  £pizoa,  p. 
146,  pi,  viii,  fig.  5,  and  Denny,  Monograph.  Anoplur, 
Brit.,  p.  141,  pi,  vi,  fig.  8,  refer  to  it;  and  finally  cor- 
rectly removed  by  Piaget,  Supplement,  p.  66,  pi-  vii,  fig. 
3,  to  Lipeurus)  by  the  general  outline,  the  hairs  of  the 
head,  and  the  character  of  the  thoracic  segments.  The 
new  species  differ  from  hypoleucus  distinctly,  especially 
in  the  shape  of  the  head  and  the  character  of  the  sigaa- 
ture.     Oddly  enough   Piaget  was  unable   to    find  a  male 
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one  next  to  the  most  anterior  beinjj  the  longest;  behind 
the  suture  two  longer  hairs;  and  rising  from  the  base  o£ 
the  Irabecula?  a  long  hair  from  the  prominent  eye,  and 
two  very  long  hairs  and  two  prickles  on  the  temporal 
margin;  occipital  margin  flatly  concave,  nearly  straight, 
bare;  anlennie  slender,  all  segments  weakly  colored, 
with  uncolored  tips;  trabeculae  small  but  distinct,  uncol- 
ored;  brownish  white,  with  signature  and  temples  brown, 
and  distinct  occipital  and  interrupted  antennal  bands 
blackish  brown ;  the  signature  is  broad  and  short,  obtusely 
angled  behind,  and  shows  a  number  of  small  whidsh 
subcircular  spots;  internal  bands  (/.  c,  margins  of  the 
ventral  furrow  running  anteriorly  from  the  mouth)  show- 
ing through  faintly. 

Prothorax  quadrangular,  a  little  broader  than  long, 
with  slightly  diverging  sides,  and  straight,  bare,  posterior 
margin;  no  hair  in  posterior  angles;  ground  color  that 
of  the  head,  with  narrow  uncolored  median  longitudinal 
line  forking  at  anterior  end;  broad  dark  rusty  brown 
lateral  borders.  Metathorax  but  little  longer  than  pro- 
thorax,  with  diverging  sides;  lateral  margins  with  a  slight 
but  distinct  rounding  concavity  near  anterior  end;  pos- 
terior margin  straight;  posterior  angles  with  three  long- 
ish  hairs,  and  a  group  of  two  on  posterior  margin  near 
the  angle:  these  two  and  two  of  the  three  in  angle  pus- 
tulated; ground  color  of  segment  same  as  or  slightly 
darker  than  prothorax,  with  uncolored  median  longitud- 
inal hne,  and  lateral  irregular  dark  brown  lateral  borders, 
narrower  than  those  of  prothorax.  Legs  long,  coxie 
elongate,  brown,  with  whitish  distal  ends;  femora  and 
tiblEB  concolorous  with  pale  ground  color  of  thorax,  with 
rusty  brown  marginal  markings.  Sternal  markings  com- 
posed of  rather  short,  broad  intercoxal  lines  between 
pro-   and    meso-legs,   connecting   with    a    short,    narrow 
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transverse  median  blotch ;  on  metasternum  oblong  inter- 
coxal  blotches,  and  a  large  median  blotch  longer  than 
wide  and  pointed  posteriorly. 

Abdomen  elongate,  subparallel-sided ;  segments  i,  ; 
and  8  short ;  segment  g  very  short ;  posterior  angles  of 
segments  with  a  series  of  five  longish  fine  hairs  arising 
from  very  small  but  distinct  pustulations  near  the  posterior 
margin  of  each  segment;  bej-ond  this  series  at  each  end 
and  near  the  posterior  margin  a  longer,  stronger  hair  on 
larger  pustulation;  all  segments  except  segment  9  with 
a  broad  chestnut  brown  transverse  blotch  covering  all  of 
the  segment;  stigmatal  spots  clear;  narronr  dark  rusty 
brown  lateral  bands;  sutures  uacolored;  segment  gun- 
colored,  with  two  faint  brownish  lateral  blotches,  weakly 
angularly  concave  behind,  without  hairs,  except  two  verj' 
short  prickles,  one  on  each  half  of  posterior  margin, 
Lipetinis  bacnlos  Nitzsch.     (Plate  Ixviii,  figs.  4  and  6.) 

G^rmar's  Mag.  EulomoL,  ISIS.  toL  iii,  p.  293. 
PhUi  co!*mhi  majorii  Bedi.  OpaicDlomm  pan  I,  sire  eiperimenti 

ririM   g^DentlioDem   loMiCtoraiii.    1636.   pL   ii;  Albin,   Nut.  Hitl. 

SpiJ^rs  and  Other  CurioDs   latecu,     1736,  pi.   sliii.;    Subnuik, 

Euum«ratio   tDat^iomiu  Aastriir,   17:^1;  G«aK«j,   Hiat.  abt«gve 

il^  lusvv-lcb.  1762.  Tol.  ii.  p.  599. 
Pflwi'.nt  f>/i(«'-f  Lioiif.  STitenu  Xatara,  I7«7;  Fklniciiis,  Syalenui 
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Lipturns  bcu:Ulu8  Nitzsch  (ed.  Giebel)  Zeiti  f.  ges.  Natnrwiss.,  1861, 
vol.  xviii,  p.  305;  Giebel,  Inseota  Epizoa,  1874,  p.  215,  pi.  xvi, 
figs.  8,  9;  pi.  XX,  fig.  3. 

Lipeurus  antennatua  Giebel,  Inseota  Epizoa,  1874,  p.  213. 

Lipeurus  angustus  Rndow,  Zeitschr.  f.  ges.  Natarwiss.,  1870,  vol. 
xxxTi,  p.  137. 

Specimens  of  this  long  known  parasite  of  doves  and 
pigeons  taken  from  a  domestic  pigeon,  Columba  livia.  I 
follow  Piaget  and  Taschenberg  in  their  refusal  to  recog- 
nize as  species  the  numerous  variants  observed.  The 
definition  of  this  species  presents  a  case  similar  to  that 
presented  by  Lipeurus  squalidus  (see  discussion  of 
squalidus), 

I  figure  the  female  and  head  of  male,  not  alone  for  the 
convenience  of  American  students,  but  because  the  pre- 
viously published  figures  of  this  species  are  faulty.  Piaget 
figures  the  male.  Osborn's  figure,  undoubtedly  well 
drawn,  is  spoiled  in  the  printing.  Piaget  is  in  error  in 
attempting  to  correct  Giebel's  statement  that  there  are 
four  small  clavate  appendages  on  the  frontal  part  of  the 
clypeus.  Piaget  declares  there  are  but  two  such  append- 
ages; in  my  specimens  there  are  distinctly  four.  The 
female  specimen  figured  by  me  measures:  body,  length 
2.5  mm.,  width  .37  mm.;  head,  length  .42  mm.,  width 
.28  mm. 

Lipeurus  dissimilis  Piaget.     (Plate  Ixviii,  fig.  7.) 

Les  Pedicnlines,  1880,  p.  359,  pi.  xxix,  fig.  1. 

Two  specimens,  one  immature,  from  a  Bob-white 
Colinus  virginianus  (Lawrence,  Kansas).  Piaget  de- 
scribed the  species  from  specimens  taken  from  the  same 
bird  species  in  the  Zoological  Garden  of  Rotterdam. 
My  specimens  differ  from  Piaget's  description  in  some 
particulars.  Piaget  says,  'M'oeil  nu;''  my  specimens 
have  a  distinct  longish  hair  in  the  eye ;   the  lateral  bands 
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of  the  abdomen  distinctly  pass  the  suture  in  mv  mature 
specimen:  Piage:  says  that  the  bands  do  not  pass  the 
sutures. 

The  species  may  be  recognized  by  its  general  similarity  in 
lonn  and  appearance  to  Upfurus  docopkoroidfs  Piaget.  oi 
the  Caiilornia  Quail  ( see  pi.  Lxviii.  tig.  8 ) .  liissimilis  difters 
irom  da 'ph yroidti  \a  ha\'ing  the  head  more  rounded  in 
trout,  the  abdomen  longer  and  broader,  and  in  the  ab- 
sence ot  pusmia^ons  at  the  bases  of  the  hairs.  My 
specimen  (mature)  measures:  Body,  length  3.4  mm., 
width  1.03  mm.;   bead,  length  .6  mm.,  width  .53  mm. 

Lipenms  docophoFoides  Piaget.     (Plate  Ixviii.  fig.  8.) 

Ln  Pcdu-sline^  !'>«>.  p.  357.  pi.  ixnii,  fig.  •. 
Two  female  specimens  of  this  striking  Lipeurus,  taken 
from  a  California  Partridge.  Callipcpla  californica  (  ^foun- 
tain View.  California  I.  Piaget  found  his  specimens  on 
individuals  of  the  same  bird  species  in  the  Zoological 
Garden  of  Ronerdam.  The  species  is  a  transition  form 
between  Djcophorui  and  Upcurus.  Piaget  says  of  it: 
■■  La  forme  du  thorax,  des  panes  en  general  et  de  I'abdo- 
men.  la  presence  des  trabecules  indiquent  une  transition 
au  genre  D.-c.pkortti :  Tamenne.  la  fossette,  Timplanta- 
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GONIODES. 

Goniodes  cervinicornis  Giebel.     (Plate  Ixix,  fig.  i.) 

Insecta  Epizoa,  1874,  p.  199. 

Goniodes  cervinicornis  G.,   Piaget,  Les  Pediculines,   1880,  p.  272,  pi. 
xiii,  fig.  6. 

Numerous  specimens  from  a  Silver  Pheasant,  Phastanus 
nycthemerus^  sent  to  the  Department  of  Zoology  of  this 
University  by  Mr.  A.  C.  Robison  of  San  Francisco, 
Calif.  This  l^rge  and  striking  Goniodes  of  the  pheasants 
(Giebel's  specimens  were  found  by  KoUar  on  Phastanus 
nycthemerus,  and  Piaget  has  found  it  abundantly  on 
Tragofan  satyr  us)  is  characterized  by  the  peculiar  bi- 
partite appendage  on  the  first  segment  of  the  antenna  of 
the  male.  It  may  be  readily  recognized  by  comparison 
with  the  figure  of  the  female  which  I  give.  My  speci- 
mens measure;  Male:  Body,  length  3.34  mm.,  width  2 
mm.;  head,  length  .9  mm.,  width  1.32  mm.  Female: 
Body,  length  3.75  mm.,  width  2.  mm.;  head,  length 
1.03  mm.,  width  1.34  mm.  These  measurements  are 
markedly  greater  than  those  given  by  Piaget;  his  male 
specimens  averaging  2.75  mm.  long,  and  the  females  3.1 
mm.  long. 

•Goniodes  mammillatus  Rudow.     (Plate  Ixix,  fig.  2.) 

Zeitsch.  f.  d.  ges.  Naturwiss.,  1870,  toI.  xxxv,  p.  483. 

Ooniodes  mammillatus  Rudow^  Tasohenberg,  Die  Mallopbagen,  1882, 
p.  25,  pi.  i,  figs.  1,  la.  lb. 

Two  females  from  a  California  Partridge,  Callife-plor 
calif  arnica  (Mountain  View,  California).  This  striking 
species  was  first  described  by  Rudow  from  a  specimen 
taken  from  Pelecanus  rujicoUis!  (a  dried  skin  in  some 
museum).  Taschenberg,  who  collected  a  number  of 
specimens  from  Callipepla  calif  arnica  (skins?),  says: 
"  Wenn  die  Art  wirklick  wie  Rudow  angiebt,  auf  Pele- 
sanus  ruficallis  angetroffen  ist,  so  ist  es  in  Folge  zufalliger 
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Uebertragung  geschehen,"  The  species  may  be  recog- 
nized by  the  broad  abdomen  and  the  striking  angulated 
lateral  bands  of  the  abdomen,  each  segmental  portion 
projecting  diagonally  forward  and  inward  and  ending  in 
an  indistinctly  limited  paling  brown  blotch.  Taschenberg 
says  that  the  head  of  the  male  is  a  little  longer  than  broad, 
with  deep  emarginations  at  the  bases  of  the  antennas,  and 
with  strongly  angulated  temporal  margins  between  which 
the  head  is  a  little  narrower  than  it  is  just  in  front  of  the 
antennie.  The  female  figured  by  me  measures  as  follows : 
Body,  length  2.25  mm.,  width  1.16  mm.;  head,  length 
.62  mm.,  width  .72  mm. 

GONIOCOTES. 

GoniocoteB  creber  n.  sp.     (Plate  Ixix,  fig.  3.) 

An  extraordinary  number  of  specimens  on  a  Silver 
Pheasant,  Phaiianus  nycthemerus,  presented  to  the  De- 
partment of  Zoology  of  this  University,  by  Mr.  A.  C. 
Robison  of  San  Francisco.  In  addition  to  the  great 
number  of  individuals  of  this  Goniocoles  on  the  bird, 
there  were  present  in  more  than  ordinary  numbers  the 
giant  Goniodes  cervinicorms,  Lipeitrus  introductus  n.  sp. 
and   MeiiiipiDi  iiiuiioiUprhuin   n.    sp.     The  short   feathei 
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Head,  length  .44  mm.,  width  .6  mm. ;  front  broad, 
convex,  with  ten  short  prickles:  antenna;  in  a  shallow 
emargination  with  second  segment  longest  and  the  fifth 
longer  than  third  or  fourth,  which  are  about  equal;  eye 
prominent,  with  a  prickle;  the  slightly  protruding, 
rounded  temporal  margins  with  a  prickle  and  two  strong 
hairs;  posterior  margin  concave  in  middle,  with  obtuse 
angles  at  each  end  of  the  concavity;  head  brownish,  with 
darker  narrow  marginal  frontal  bands  ending  posteriorly 
on  each  side  in  an  expanded  darker  spot  inside  of  an- 
tennal  emargination;  mandibles  and  cesophageal  sclerite 
dark  brown;  an  irregular  brown  ocular  blotch  and  a  sin- 
uous dark  brown  occipital  border  along  the  concave  curve 
of  the  occipital  margin. 

Prolhorax  very  narrow,  short,  trapezodial.  with  lateral 
margins  converging  anteriorly,  and  posterior  margins 
flatly  convex;  the  latero-posterior  angles  are  slightly 
produced  and  acute,  and  each  bears  a  strong  hair;  indis- 
tinct brownish  lateral  borders.  Metathorax  with  blunt 
lateral  angles,  each  with  two  strong  hairs;  posterior 
margin  obtusely  angled  on  abdomen,  and  bare  except  for 
tTpVO  hairs  near  the  lateral  angles.  Legs  concolorous  with 
body,  with  dorsal  marginal  markings  and  some  scattered 
spines. 

Abdomen  broadly  elliptical;  posterior  angles  of  seg- 
ments projecting  and  bearing,  except  on  segment  i,  one 
to  three  rather  short, strong,  finely  pointed  hairs:  segment 
I  longest  at  sides  but  short  in  middle  because  of  the 
backward  projecting  angulaled  thorax;  middle  region  of 
abdomen  pale  to  uncolored,  faint  lateral  transverse 
blotches  and  conspicuous  lateral  bands,  which  on  all 
segments  except  segment  i  are  curved  so  as  to  enclose 
a  small  uncolored  space;  the  curved  band  projects  in- 
ward and  forward,  passing  the   suture;   the  last  segment 
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hairs.  The  posterior  margin  of  the  metathorax  is  angu- 
lated  and  the  angle  projects  so  far  backward  that  it 
nearly  cuts  the  first  abdominal  segment  in  two.  Pro- 
fessor Osborn's  figure*is  faulty  in  representing  the  meta- 
thorax with  straight  posterior  margin.  The  male  figured 
by  me  measures:  Body,  length  1.06  mm.,  width  .48  mm. ; 
head,  length  .34  mm.,  width  .37  mm. 

Ph  YSOSTOMUM. 

Physostomum  microcephalum  n.  sp.     (Plate  Ixx,  fig.  i.) 

A  single  female  from  the  House  Finch,  Carpodacus 
mcxicanus  frontalis  {^2X0  Alto,  California).  Not  com- 
mon on  its  host,  as  I  have  a  record  of  twelve  other  indi- 
viduals of  Carpodacus  from  which  Mallophaga  were 
taken,  but  on  none  of  them  was  this  Physostomum  again 
found.  The  new  species  approaches  the  general  type  of 
P,  agotium  N.  (Giebel,  Insecta  Epizoa,  p.  255),  from 
Sylvia  rubecula  and  S,  suecia  more  nearly  than  it  ap- 
proaches any  other  of  the  Old  World  species. 

Description  of  female.  Body,  length  3.6  mm.,  width 
1.25  mm.;  head  small;  abdomen  large  and  exceptionally 
broad;  head  markings  pale,  ill-defined;  distinct  brown 
lateral  bands ;  paler  colored  large  median  transverse  ab- 
dominal blotches. 

Head,  length  .66  mm.,  width  .72  mm.,  thus  being  wider 
then  long,  which  is  exceptional  in  Physostomum^  and  being 
especially  small  in  proportion  to  the  size  of  the  whole 
body;  front  flatly  rounded,  and  sides  of  forehead  weakly 
concave;  prickles  on  front,  one  hair  on  margin  at  extrem- 
ity of  transverse  clypeal  suture,  and  a  few  very  short  hairs 
and  two  longer  ones  along  margin  before  the  eye ;  eye 
distinct,  with  a  black  fleck;  palpi  passing  the  margins  of 
head ;  the  blunt  lateral  flaps  slightly  passing  the  margin ; 
temples   not  produced  very  far  backward,  with  a  little 
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narrowed  tip  at  the  apex  of  the  posterior  aogtc,  temporal 
margins  with  three  longish  hairs  and  a  few  short  ooes: 
markings  weakly  colored,  a  pale  chestnut  brovm. 

Prothorax,  with  distinct  lateral  angles,  in  apex  of  which 
a  spine  and  a  long  hair;  another  long  hair  near  rounded 
posterior  angle,  and  two  spines  on  mar^n  in  front  of 
lateral  angle :  segment  whitish,  with  faint  brownish  tinges 
on  lateral  borders  and  elsewhere.  Metathorax  with  weak 
concavity  on  lateral  margins  in  front  of  the  midflle;  two 
hairs  in  the  posterior  angles,  and  some  scattered  short 
spines  on  margin  and  dorsal  surface  of  anterior  half 
(mesothorax)  of  segment:  color  of  prothorax,  with  brown 
lateral  borders  narrowing  -anteriorly.  L^e^  coocolorous 
with  thorax,  with  narrow  darker  marginal  color. 

Abdomen  large,  expanding  in  the  middle  half,  and 
broad  and  bluntly  rounded  behind:  not  very  long  single 
hairs  in  the  posterior  angles,  and  on  the  dorsal  surface 
just  inside  of  the  colored  lateral  bands  a  double  longi- 
tudinal row  of  weak  hairs:  whitish,  with  distinct  brown 
lateral  bands  and  large  oblong  median  abdominal  blotches, 
darkest  on  segments  5  and  6. 


Phjrsostomtun  sacuuceam  □.  sp.     (Plate  Ixx,  fig.  2.) 
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clypeus    clear,    almost  uncolored;     head  markings  dark 
brown,  but  not  very  sharp;   eye  with  black  fleck. 

Prothorax  with  almost  no  lateral  angles,  the  angles  being 
very  obtuse  and  flattened ;  two  spines  and  a  long  hair  in 
the  angles  and  another  long  hair  near  the  posterior  angle ; 
posterior  margin  of  segment  concave;  a  brownish  sub- 
marginal  lateral  border.  Metathorax  with  a  few  small 
spines  along  lateral  margins,  and  a  longish  hair  near  pos- 
terior angles.     Legs  whitish,  paler  than  body  color. 

Abdomen  with  sides  only  flatly  convex,  subparallel; 
single  hairs  on  posterior  angles  of  segments  and  a  longi- 
tudinal row  of  small  hairs,  one  on  each  segment,  on  each 
side  inside  of  the  lateral  band;  lateral  bands  pale  amber 
brown,  not  much  darker  than  ground  color  of  body; 
faint  median  transverse  blotches,  apparently  nearly  square. 

Physostomum  angulatum  n.  sp.     (Plate  Ixx,  fig.  5.) 

Two  females  taken  from  a  Kingbird,  Tyrannus  tyran- 
nus  (Lawrence,  Kansas),  and  one  female  from  a  Fox 
Sparrow,  Passerella  iliaca  (Lawrence,  Kansas). 

Description  of  female.  Body,  length  5.  mm.,  width 
1.3  mm.;  pale  golden,  with  narrow  dark  brown  lateral 
bands  on  abdomen  aad  thorax,  and  few  dark  brown  head 
markings;   the  largest  Physostomum  yet  found. 

Head,  length  i  mm.,  width  .94  mm.;  front  flatly  con- 
vex, without  marginal  hairs,  sides  with  two  short  hairs  on 
dorsal  surface  near  and  projecting  over  the  margin  even 
with  base  of  antennae,  and  at  same  place  two  similar  sub- 
marginal  ventral  hairs,  and  two  shorter  hairs  on  margin 
in  the  very  slight  ocular  emargination ;  occipital  angles 
acute  and  much  produced  posteriorly  (extending  nearly 
to  middle  of  prothorax),  bearing  three  long  hairs;  occi- 
pital margin  is  thus  very  concave  and  is  without  hairs; 
palpi  projecting  beyond  margin  by  half  of  last  segment; 
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labral  lobes  inconspicuous,  not  projecting  beyond  margia 
of  head;  a  distinct,  cun-ed,  dark  brown  blotch  bounding 
inner  margin  of  antennal  fossa;  in  front  of  it  two  paler 
blotches,  the  anterior  being  the  larger,  and  a  narrow  daii 
brown  occipital  border;  the  rest  of  head  concolorous 
with  the  body  or  paler. 

Prothorax  hexagonal,  the  angles  rounded,  the  lateral 
angles  with  3  longish  weak  hair  and  a  spine;  a  distinct, 
brown,  submarginal  border  laterally,  which  turns  inward 
at  its  anterior  end  and  is  looped.  Metatborax  longer 
than  prothorax.  nith  gently  sinuous  sides,  without  distinct 
mai^inal  hairs  (a  short  projecting  hair  or  spine  near  the 
posterior  angle  is  not  strictly  marginal)  ;  posterior  margin 
straight:  anterior  angles  with  irregular  brown  blotch,  a 
linear,  diagonal  blotch  on  each  side  near  middle,  and  sub- 
marginal  lateral  bands  continuous  with  those  of  the  ab-  ' 
domen.     I-^gs  long,  slender,  concolorous  with  the  body. 

.■\bdomen  eloagate-elliptical.  truncate  anteriorly,  witii 
sharply  marked  dark  brown  to  black  submarginal  lateral 
bands  composed  of  segmental  parts  separated  by  diagonal 
!:utures  and  slightly  laterally  displaced;  posterior  angles 
of  segments  «-ith  one  or  two  weak  hairs;   ruK-a  convex. 
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Head,  length  .68  mm.,  width  .7  mm.;  front  narrow, 
flatly  convex,  without  hairs;  sides  with  a  distinct  round- 
ing emargination  even  with  the  mouth  parts;  ocular 
emargination  filled  by  the  conspicuous  eye;  occipital 
angles  not  so  acute  as  in  angulatum,  but  projecting 
backwards  nearly  to  lateral  angles  of  prothorax,  and  with 
three  longish  hairs.  Markings  similar  in  position  to  those 
of  angtilatum  but  more  pronounced;  antennal  fossa  en- 
tirely rimmed  and  connected  with  occipital  border  by  a 
short  occipital  band;  in  front  of  the  antennal  fossa  three 
blotches  (instead  of  two  as  in  angulatum)^  the  most 
anterior  being  a  short  band  projecting  inward  from  the 
lateral  margin. 

Prothorax  with  the  constriction  in  front  of  lateral  angles 
especially  marked  and  the  angles  with  one  or  two  spines 
"but  no  hair;   general  color  of  the  segment  golden  brown, 

« 

with  black  submarginal  lateral  bands.  Metathorax  with 
a  rounded  swelling  on  anterior  third  of  sides,  without 
marginal  hairs  and  with  markings  resembling  those  of 
angulatuniy  viz.,  irregular  black  blotches  in  anterior 
angles,  submarginal  lateral  bands  continuous  with  those 
of  abdomen,  and  two  short  linear  blotches  lying  inside  of 
the  lateral  bands  which  are  in  this  species  entirely  dis- 
connected from  the  bands  and  are  but  slightly  diagonal. 
Legs  pale  with  distinct  narrow  black  margins  on  femora 
and  indistinct  narrower  tibial  margins. 

Abdomen;  segments  with  one  long  hair  on  lateral  mar- 
gin near  posterior  angle;  posterior  margin  of  last  seg- 
ment with  hairs  composing  the  delicate  fringe  unusually 
long;  uncolored  to  pale  golden,  with  uniform  submar- 
ginal lateral  black  bands  (more  nearly  continuous  than  in 
angtilatum,  the  diagonal  sutures  and  lateral  diplacement 
of  the  various  segmental  portions   being   less  marked) ; 
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on  segments  1-7  a  pate  brown  median  blotch,  the  blotches 
on  segments  4—5  being  larger;   i-nlva  convex. 

PhysostomiUB  diffosnm  d.  sp.     (Plate  Inc.  6g.  3.) 

One  female  taken  on  the  Sandwich  Sparrow,  Pasur- 
culus  sandzicensis.  and  several  males  and  females  taken 
on  the  Golden  Crown  Sparrow,  Zonotrichia  coromato 
( near  Stanford  University-.  Calif. ) ;  also  two  females  and 
a  young  specimen  (variety-  pafHdum  Kellogg)  from  a 
Junco  sp.  (Lawrence.  Kansas).  This  species  differs 
from  the  preceding  two  species  described  in  having  the 
lateral  abdominal  bands  distinctly  marginal  (as  is  the  case 
with  the  species  of  Piaget.  Xitzsch.  and  Denny),  and  in 
this  it  resembles  the  European  species.  It  has  the  very 
long,  backward-projecting,  occipital  angies.  as  io  angu- 
latam  and  amsirale.  which  is  a  character  shovrn  by  but 
few  of  the  European  forms. 

Description  of  female.  Body,  length  4  mm.,  width 
1. 00  mm.:  white,  with  dark  brown  Vo  black  marginal 
lateral  bands  on  abdomen  and  thorax,  and  fe^v  black 
head-markings:  the  labral  lobes  large  and  projecting. 

Head,  length  .S  mm.,  width  .7  mm. :  frvat  rather  broad, 
llatly  conve\,  without  mjrs^inal  hisrs,  sides  oearlv  straight 
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smoky,  occipital  margin,  indications  of  occipital  bands, 
and  a  narrow,  indistinct  smoky  margining  of  the  tem- 
ples. 

Prothorax  hexagonal,  with  anterior  and  posterior  mar- 
gins weakly  concave ;  in  the  obtuse  lateral  angles  a  hair 
and  two  spines ;  segment  white  with  a  narrow  submarginal 
black  bandy  the  margin  outside  of  it  being  more  or  less 
suffused  with  smoky  brown.  Metathorax  with  a  slight 
lateral  swelling  on  the  lateral  margin  near  the  anterior 
€nd,  bearing  a  few  short  pale  brown  spines;  in  the  poste- 
rior angles  a  single,  longish,  weak  hair;  segment  white, 
with  a  narrow,  submarginal,  lateral  band,  outside  of  which 
on  posterior  half  of  segment  the  margin  is  smoky  brown. 
Sternal  markings  consisting  of  an  intercoxal  line,  long 
and  curving  forward,  on  metasternum,  and  two  faint 
median  lines  on  prosternum.     Legs,  white. 

Abdomen.  Posterior  angles  with  a  single  longish  hair 
and  a  shorter  weaker  one  on  lateral  margin  of  each  seg- 
ment of  segments  5-8;  last  segment  flatly  rounded  with 
two  pairs  of  hairs,  and  the  posterior  fringe  distinct; 
dorsal  surface  without  hairs,  or  with  very  few;  segments 
white,  with  broad,  black,  marginal,  lateral  bands  fading 
out  on  eighth  segment;  indications  of  narrow,  transverse, 
linear,  median  blotches  at  the  sutures;  under  side  of 
abdomen  with  pale  brown,  median  blotches  on  segments 

5-6. 

Var.  pallidum  Kellogg.  Two  females  and  a  young 
specimen  taken  from  a  yunco  sp.  (Lawrence^  Kansas) 
may  be  referred  to  this  species  but  they*  show  varietal 
differences.  The  body  color  is  pale  golden,  the  mark- 
ings are  brown,  not  black,  and  the  middle  region  of  the 
whole  abdomen  is  pale  brownish ;  of  the  head  markings 
only  the  ocular  fleck  and  the  bounding  blotch  on  inner 
rim  of  the  antennal  fossa  are  distinct. 
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COLPOCEPHALUM. 

Colpocephalum  chiysoplueani  n.  sp.     (Plate  Lxxi.fig.  i.) 
Found  on  three  out  of  seven   specimens  of  Samuels' 
Long   Sparrow,   ^/elospha  fasciala  samue/is  (Palo  Alio. 
California). 

Description  of  female.  Body,  length  1-35  mm,,  width 
.7  mm.:  golden  brown  with  blackish  brown  bands  and 
margins,  and  rusty  browD  transverse  blotches. 

Head,  length  .28  mm.,  width. 5  mm.;  broadly  para- 
bolic in  tront :  one  short  hair  on  each  side  of  the  middle, 
then  a  longer  one.  then  a  short  one,  then  a  verj'  long  one, 
then  t^vo  longish  ones:  the  palpi  project  by  at  least  the 
last  two  segments:  the  ocular  emargination  is  distinct  but 
not  acute  inwardly:  the  eye  is  large,  emarginate,  and 
with  a  distinct  black  fleck:  ocular  fringe  distinct;  temples 
projecting,  rounded,  rather  oarrow,  with  several  long  hairs 
of  difl'erent  lengths,  oi  which  two  are  very  long  and 
equal:  on  the  occipital  margin  ol  the  temples  another 
verv  long  hair  and  two  or  three  shorter  ones;  middle  part 
of  occipital  margin  with  a  few  long  hairs;  head  tinged 
with   luscus  with  black,  curving,  broadly  linear,  ocular 
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especially  narrow  and  distinct,  and  the  curving  longitudi- 
nal lines  beyond  the  ends  are  sharply  defined  and  black. 
Metathorax  with  posterior  margin  straight  and  with  about 
ten  longish  weak  hairs  ranged  along  it;  darkest  along 
the  short  anterior  margin  and  in  the  latero-posterior  angles. 
Legs  pale,  with  sharply  defined  marginal  markings,  espe- 
cially on  the  coxae  and  on  the  long  slender  tibiae  of  middle 
and  hind  legs.  Sternal  markings  consisting  of  a  small 
median  triangle  with  linear  wings  on  prothorax,  and  of 
black,  distinct,  angulated,  intercoxal  lines  between  meso- 
and  meta-coxae. 

Abdomen  ovate,  broad  at  both  ends;  long  hairs  in 
posterior  angles  of  segments,  and  short  hairs,  not  numer- 
ous, on  dorsal  surface;  all  segments  with  a  broad,  brown, 
transverse  blotch  extending  entirely  across  segment,  cov- 
ering almost  the  whole  surface;  the  sutures,  however, 
are  broad  and  uncolored;  lateral  bands  narrow,  black, 
fading  inwardly  into  the  transverse  blotches ;  last  segment 
broad,  flatly  convex  behind,  with  a  fringe  of  short  hairs. 

Male.     Body,  length  1.09  mm.,  width  .5   mm.;   head, 
length  .25   mm.,  width  .4  mm.;    conspicuously  smaller 
than  the  female;  genitalia  extending  through  segments. 
5-9,  in  shape  a  heavy  two-pronged  fork. 

Colpocephalum  osborni  n.  sp.     (Plate  Ixxi,  figs.  2  and  3). 

Many  specimens,  males,  females  and  young,  from  a 
White-tailed  Kite,  Elanus glauciis  (Palo  Alto,  California), 
resembling  C  dissimile  Piaget  (Les  Pediculines,  p.  520, 
pi.  xHii,  fig.  4),  taken  from  Milvus  cegyptius  (Museum  of 
Leyden),  and  C.  tridnctum  Nitzsch  (Giebel,  Insecta 
Epizoa,  p.  263),  taken  from  Milvus  ater.  Named  for 
Prof.  Herbert  Osborn  of  Iowa,  who  has  contributed  to 
the  knowledge  of  American  Mallophaga. 

Description  of  male.     Body,  length  1.31  mm.,  width 

PROC.  Cal.  Acad.  Sci.,  2d  Seb.,  Vol.  VI.  (  S6  )  November  12,  1808. 
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.5  mm.;  golden  brown,  with  distinct,  broad,  black,  oc- 
cipital bands  with  expanded  extremities,  and  dark  brown, 
transverse,  abdominal  blotches  with  black  lateral  ends. 

Head,  length  .31  mm.,  width  .5  mm.;  rather  large 
compared  with  whole  body,  just  as  wide  as  widest  part  of 
abdomen;  front  broad,  flatly  rounded,  with  seven  hairs 
on  each  side  of  the  median  line,  four  of  which  are  grouped 
together  in  front  of  the  ocular  emargination ;  last  segment 
of  antenna  broad,  \vith  slightly  concave  terminal  margin 
projecting  beyond  margin  of  head;  ocular  emargination 
pronounced,  the  deepest  point  being  acutely  angled;  an 
ocular  fringe ;  swelling  rounded  temporal  margins,  with 
several  hairs  of  different  lengths,  three  being  about  equal 
and  longest;  occipital  margin  concave,  with  four  hairs; 
golden  brown,  with  large  black  subcircular  ocular  blotches 
and  triangular  occipital  blotches  connected  by  the  broad, 
paler  (reddish  brown)  occipital  bands;  the  occipital 
blotches  connected  by  an  even,  strongly  colored,  broad, 
occipital  border;  clypeus  with  two  blackish  brown 
blotches  connected  with  the  ocular  blotches  and  man- 
dibles by  colored  areas  but  little  darker  than  the  ground 
color  of  head. 
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broad,  transverse,  dark  chestnut-brown  blotch  entirely 
across  segment,  darkest  laterally,  with  sharp  black  angu- 
lated  lateral  bands,  especially  noticeable  on  segments  3- 
8;  last  segment  without  noticeable  blotch,  bluntly  rounded 
behind,  without  numerous  hairs. 

Female.  Body,  length  1.47  mm.,  width  .63  mm. ;  head, 
length  .3  mm.,  width  .5  mm.;  with  abdomen  obovate, 
tapering  posteriorly;  abdominal  blotches  darker  laterally 
but  paler  in  the  middle ;  lateral  bands  not  angulated  and 
wider;  last  abdominal  segment  elongate,  tapering,, with 
narrow  flatly  convex  posterior  margin;  segment  8  with  a 
group  of  seven  strong  curving  hooklike  hairs,  the  poste- 
rior ones  longest,  situated  on  posterior  part  of  lateral 
margin  of  segments;  posterior  margin  of  this  segment 
with  a  series  of  closely  set  hairs. 

Colpocephalum  fumidum  n.  sp.     (Plate  Ixxi,  fig.  5.) 

A  single  specimen  from  a  Least  Bushtit,  Psaltrtparus 
.minimus  (Palo  Alto,  California).  A  strikingly  dark  Co/- 
pocepAalum  showing  resemblance  to  some  of  the  Colj>o- 
cephali  of  the  water  birds,  such  as  uniseriatim  Piaget  (Les 
Pediculines,  p.  562,  pi.  xlvii,  fig.  2),  from  an  Avocet, 
Reciirvirostra  avocetta^  rather  than  to  any  of  the  few 
Colpocephali  hitherto  described  from  passerine  birds. 

Description  of  female.  Body,  length  2.75  mm.,  width 
I.I  mm.;  very  dark,  smoky,  with  black  occipital  margin, 
ocular  blotches,  and  blackish  lateral  abdominal  bands. 

Head,  length  .5  mm.,  width  .75  mm.;  forehead  large, 
flatly  rounded  in  front,  with  numerous  short  hairs:  two 
longer  hairs  in  angle  in  front  of  ocular  emargination;  the 
ocular  emargination  pronounced,  angulated,  with  the  an- 
terior margin  of  the  produced  temples  almost  at  right  an- 
gles to  the  long  axis  of  the  head;  the  eye  prominent, 
almost  if  not  quite  divided,  the  anterior  and  larger  part 
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lying  in  the  angle  of  the  emargination,  the  smaller  and 
posterior  part  lying  apparently  on  the  dorsal  surface  of 
the  temple;  ocular  fringe  distinct,  composed  of  longish 
hairs;  temporal  margins  with  slightly  rounded  anterior 
and  posterior  angles,  and  slightly  convex  lateral  margin 
which  bears  five  longish  hairs;  occipital  margin  weakly 
sinuous  and  concave,  with  four  hairs;  fuliginous  with 
black  uneven  occipital  border;  small  black  ocular  blotches, 
and  four  small  circular  uncolored  spots  on  forehead,  from 
each  of  which  arise  one  or  more  hairs. 

Prothorax  with'bluntly  rounded  lateral  angles,  slightly 
concave  latero-posterior  margins,  and  convex  posterior 
margin,  the  segment  produced  backward  so  as  to  very 
materially  narrow  the  median  part  of  the  mesothorax, 
with  a  spine  and  a  long  hair  in  the  lateral  angles  and  two 
separated  hairs  on  the  concave  lateral  'margins,  the  ante- 
rior hair  being  short  and  weak.  Mesothorax  separated 
from  metathorax  by  an  uncolored  suture,  but  with  ex- 
tremely slight  lateral  emargination;  no  hairs.  Metatho- 
rax larger  than  mesothorax,  with  straight  posterior  mar- 
gin, a  spine,  a  weak  hair  and  a  strong  hair  in  posterior 
angles,  and  posterior  margin  not  with  a  marginal  series 
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Colpocephalum  flavescens  Nitzsch.     (Plate  Ixxi,  fig.  4.) 

Germar'a  Mag.  Entomol.,  1818,  vol.  iii,  p.  298. 

Colpocephalum  flavescens  N.,  Nitzsch  (ed.  Giebel)  Zeitschr.  f.  ^es. 
Natnrwiss,  186J,  vol.  xvii,  p.  522;  Burmeister,  Handb.  d.  Eut., 
1835,  vol.  ii,  p.  4.38;  Denuy,  Mouogruph.,  Anoplnr.  Brit.,  1842,  p. 
206,  pi.  xviii,  tig.  2;  Giebel,  Insecta  Epizoa,  1874,  p.  262,  pi.  xiii, 
fig.  10;  Piaget,  Les  Pediciiliues,  1880,  p.  515,  pi.  xlii,  tig.  10. 

Specimens  which  should  probably  he  referred  to  this 
species  from  two  Bald  Eagles,  Ilaliaetus  leucocephalus^ 
and  an  American  Rough-legged  Yi2c^\i^Archihut€o  lagopus 
sancti-johannis  (Lawrence,  Kansas).  The  male  figured 
by  me  measures:  Body,  length,  1.5  mm.,  width,  .6  mm.; 
head,  length  .31  mm.,  width  .53  mm.  The  species  may 
be  recognized  by  the  strong  distinct  blotches  and  occipital 
bands  and  border  of  the  head,  and  the  transversal  ab- 
dominal blotches. 

Colpocephalum  subaequale  Nitzsch.   (Plate  Ixxii,  fig.  i.) 

Germar*s  Mag.  Eutomol.,  1818,  vol.  iii,  p.  299. 

Colpocephalum  suhequale  N.,  Bnrmeister,  Hnndb.  d.  Ent.,  1835,  vol. 
ii,  p.  438;  Giebel,  Iiisecta  Epizoa,  1874,  p.  265,  pi.  xiii,  figs.  13aud 
14,  Piaget,  Lea  Pediculines,  1880,  p.  527. 

Two  females  from  an  American  Crow,  Corvus  ameri- 
canus  (Palo  Alto,  California).  I  did  not  find  this  species 
represented  on  several  other  crows  shot  at  Palo  Alto  and 
at  Lawrence,  Kansas,  although  all  of  the  individuals  were 
infested  by  other  parasites,  such  as  Docophorus  atratus 
or  Menopon  mesoleuciim.  My  specimens  do  not  have  the 
dorsal  surface  of  the  thoracic  segments  with  scattered 
long  hairs,  nor  the  surface  of  the  abdomen  thickly  beset 
with  hairs,  as  Giebel's  description  (Insecta  Epizoa,  p. 
265)  records;  but  neither  are  these  hairs  shown  in 
Nitzsch's  figure.  Nitzsch 's  specimens  were  found  on 
Corvus  corax  and  C,  frngilcifus.  My  specimens  do  not 
have  the  first  two  segments  of  the  abdomen  especially 
lengthened    as    in    Rudow's    semiciuctum     (Zeitschr.    f. 
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ges.  Naturwiss.,  1869,  vol,  xxxiv,  p.  394),  from  Conns 
scafulatus.  The  species  may  be  recognized  by  the  broad 
black  occipital  border  and  occipital  bands,  ocular  and 
frontal  blotches  of  the  head,  and  by  the  transverse  ab- 
dominal blotches  of  the  abdomen,  much  narrowed  in  the 
middle  in  the  male,  and  divided  in  the  female  into  a 
median  and  two  lateral  parts.  The  female  figured  by  me 
measures:  Body,  length  1,53  mm.,  width  .63  mm. ;  head, 
length  .31  mm.,  width  .5  mm. 

Henopon  decoratum  n.  sp.     (Plate  Ixxii,  fig.  2.) 

One  male,  one  female,  and  a  young  specimen  from  a 
White-tailed  Kite,  Elanusleucurtts  (Palo Alto,  California). 
A  finely  marked  species  not  resembling  especially  any 
other  MenofoH  hitherto  taken  from  birds  of  prey.  No 
Menofon  has  heretofore  been  taken  from  a  Kite. 

Description  of  male.  Body,  length  1,53  mm,,  width 
72  mm.;  pale  yellowish  brown,  with  dark  rusty  brown  to 
black  markings;  distinct  transverse  bars  on  abdominal 
segments,  the  one  on  segment  2  especially  strongly  de- 
fined. 

Head,  length  .31  mm.,  width  .66  mm.;  robust,  more 
than  twice  as  wide  as  long:   front  broad,  flatly  rounded. 
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* 

Prothorax  irregularly  hexagonal,  with  obtuse  lateral 
angles,  and  posterior  margin  flatly  convex,  with  a  very 
obtuse  median  angle;  lateral  angles  with  one  very  long 
hair  and  one  shorter  one,  and  a  series  of  eight  strong 
hairs  along  posterior  margin,  the  terminal  hair  at  each 
end  of  the  series  being  exactly  in  the  latero-posterior 
angle;  chitinized  tran verse  bar  in  anterior  part  of  seg- 
ment is  weakly  colored,  and  the  longitudinal  bars  at  its 
end  are  indistinct.  Metathorax  as  short  as  or  slightly 
shorter  than  prothorax,  wider,  with  posterior  margin 
straight;  two  long  hairs  in  posterior  angles,  and  a  series 
of  shorter  weak  ones  along  posterior  margin;  anterior 
angles  with  strongly  colored  blotch;  an  ill-defined,  short 
longitudinal  blotch  projecting  back  from  converging  lateral 
margins.     Legs  palely  colored. 

Abdomen  broadly  ovate,  wide  and  flat  behind ;  posterior 
angles  of  segments  with  two  usually  long  hairs  and  several 
short  ones;  single  series  of  hairs  not  numerous  on  dorsal 
surface ;  lateral  bands  blackish  brown,  broad,  interrupted, 
the  segmental  portions  projecting  inward ;  dark  chestnut 
brown  transverse  blotches  across  the  segments,  with  the 
pale  or  uncolored  sutural  bands  broad ;  the  colored  trans- 
verse band  of  segment  2  is  specially  strongly  marked, 
and  is  rather  sinuous;  last  segment  with  broad,  uncol- 
ored, posterior  border,  and  with  posterior  margin  straight, 
with  a  slight  median  emargination,  and  a  sparse  fringe  of 
hairs  of  different  lengths. 

Female.  Body,  length  2.  mm.,  width  .94  mm.;  head, 
length  .4  mm.,  width  .7  mm.;  perhaps  a  little  darker; 
the  transverse  blotches  of  abdomen  better  defined ;  last 
abdominal  segment  narrower  than  in  male,  and  the  pos- 
terior margin  broadly  parabolic,  with  few  long,  and  nu- 
merous short  hairs. 
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Menopon  robustum  n.  sp.     (Plate  Ixxii,  fig.  3.) 

A  single  specimen  found  on  a  Least  Bush  Tit,  Psaltri- 
parus  minimus  (Palo  Alto,  Calif,),  No  other  specimens 
of  this  strange  species  were  found  on  five  other  individ- 
uals of  the  same  bird  species  examined.  I  refer  the 
species  to  the  genus  Menopon,  for  it  is  evidently  more 
closely  allied  to  this  genus  than  to  any  other  one  so  far 
established.  But  it  presents  a  mingling  of  characters  of 
Menopon,  Ancistrona  and  Eureum;  a  short  broad  head 
with  strongly  chitinized  backward-projecting  processes 
on  the  ventral  surface  like  Ancistrona;  a  thorax  like 
Eureum,  and  the  habitus  and  general  body  characters  of 
Menopon.  If  it  is  to  be  referred  to  Menofon  it  ranks 
with  titan  and  tridens  as  anomalous  members  of  the 
genus,  which  should  be  distinguished  by  subgeneric 
names,  or  which  should  be  the  provocation  for  breaking 
up  the  already  unwieldy  genus  into  several  genera.  In 
general  shape  it  resembles  M,  subrotundum^  Piaget  (Les 
Pediculines,  p.  453,  pi.  xxxv,  fig.  2),  from  Gracnla  sul- 
cirostris. 

Description  of  the  female.  Body,  length  1.43  mm., 
width  .85  mm,;   being  thus  very  broad  and  short;  smoky 
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divided,  and  with  a  distinct  fleck;  the  narrow  produced 
temples  with  five  long  hairs  of  which  the  hindmost  three 
are  very  long;  occipital  margin  with  six  hairs,  the  two 
outer  ones  arising  submarginally,  no  distinct  head  bands 
or  blotches;  the  occipital  margin  narrowly  bordered  with 
black;  on  the  under  side  of  the  head  there  are  two 
strongly  chitinized,  backward-projecting,  pointed  pro- 
cesses arising  from  the  labium  (resembling  those,  but  not 
bipartite,  of  A  ncistrona) ;  these  processes  show  through 
above  and  give  an  appearance  of  faint  occipital  bands. 

Prothorax  very  large,  as  long  as  the  head,  and  three- 
fourths  as  broad,  with  strong,  produced,  obtuse,  lateral 
angles;  posterior  margin  obtusely  angled  on  the  meta- 
thorax;  a  strong  spine  and  a  long  hair  in  each  lateral 
angle,  and  a  not  well  filled  series  of  weak  hairs  along 
posterior  margin ;  the  transverse  chitin  bar  distinct,  black- 
ish brown,  and  the  curving  longitudinal  chitin  bars  at  its 
ends  distinct,  blackish;  no  well  defined  blotches.  Meta- 
thorax  with  a  few  small'  spines  along  lateral  margins  and 
two  longish  hairs  in  posterior  angles;  posterior  margin 
with  marginal  series  of  short  hairs  (like  those  of  ab- 
domen) ;  regions  of  latero-posterior  angles  dark  brown, 
the  color  extending  forward  narrowly  along  the  lateral 
margins.  Sternal  markings  composed  of  a  small  median 
blotch  on  prothorax,  with  posterior  produced  point  and 
lateral  linear  processes;  curving  intercoxal  lines  on  meso- 
thorax  and  short  straight  ones  on  metathorax,  with  a 
broad  pale  colored  median  blotch.  Legs  concolorous 
with  head  and  thorax,  with  coxse  distinctly  margined  with 
blackish  brown;  anterior  coxaj  with  blunt  processes 
about  as  long  as  but  narrower  than  the  coxa^  themselves. 

Abdomen  more  golden  or  yellowish  brown  than  head 
and  thorax;  very  broadly  elliptical;  but  slightly  tur- 
binated;  with  two  or  three  rather  short  hairs  in  posterior 
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angles;  a  single  transverse  series  of  short  hairs  along 
posterior  margin  of  each  segment;  broad,  transverse 
bands  entirely  covering  each  segment;  darker  at  lateral 
margin,  especially  on  anterior  segments;  last  segment 
flatly  rounded,  with  fringe  of  short  hairs. 

MenopOD  monostcechum  n.  sp.     (Plate  Ixxii,  flg.  4.) 

Specimens  from  a  Silver  Pheasant,  Phasianus  nyctke- 
merus,  received  by  the  zoological  department  of  this 
University  from  Mr.  A.  C.  Robison  of  San  Francisco, 
California. 

The  species  is  WV^esubisguale,  Piaget  (Les  Pediculines, 
p.  463,  pi.  xxxvii,  fig.5),from^«//o(r«OT»5i!^//r«sin  shape 
of  thorax  and  body,  but  has  only  single  series  of  hairs 
on  the  abdominal  segments  (subaquala  has  two  series  on 
each  segment) ;  in  the  matter  of  the  hairs  of  the  body 
the  new  species  is  like  uniseriathn,  Piaget  (Les  Pedicu- 
lines, p.  464,  pi.  xxxviii,  fig.  4)  from  Phasianus  pralatus, 
but  differs  from  this  species  in  not  havmg  the  posterior 
margin  or  prothorax  projecting  backward  and  angulated ; 
in  both  subagualte  and  uniseriutint  the  females  are  smaller 
than  the  males  (according  to  Piaget),  which  unusual  con- 
dilion  floes  not  oblain 
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brown  ocular  blotch;  occipital  margin  narrowly  edged 
with  brown;  mandibles  and  adjacent  lateral  regions  dark 
chestnut  brown. 

Prothorax  with  lateral  angles  narrowly  rounded,  and 
with  a  longish  spine;  posterior  margin  curving  at  sides, 
but  nearly  straight  on  metathorax,  and  with  a  marginal 
series  of  strong,  long  hairs;  transverse  chitin  bar  pale  to 
uncolored,  but  distinct,  as  also  the  longitudinal  bar  at  its 
ends.  Metathorax  of  about  same  length  as  prothorax, 
and  but  very  little  if  at  all  wider;  with  five  strong,  short 
spines  along  each  lateral  margin,  and  a  series  of  hairs 
along  the  straight  posterior  margin ;  lateral  margins  nar- 
rowly bordered  with  blackish  brown,  and  linear  brown 
blotches  projecting  backward  from  anterior  angles,  and 
tapering  and  fading  out  posteriorly.  Legs  pale,  con- 
colorous  with  body. 

Abdomen  elliptical,  with  segments  projecting  but  little 
laterally;  posterior  angles  with  several  hairs  of  different 
lengths,  the  hairs  longer  on  posterior  segments  until  on 
segments  8-9  some  of  them  are  very  long;  lateral  bands 
with  short  processes  projecting  inward,  one  in  middle  of 
lateral  margin  of  each  segment  and  one  along  each  suture; 
no  transverse  blotches,  or  only  faint  indications  of  brown- 
ish color;  last  segment  broad,  rounded  behind,  with 
numerous  long  hairs. 

Female.  Body,  length  2.3  mm.,  width  .9  mm. ;  head, 
length  .4  mm.,  width  .72  mm. ;  last  segment  of  abdomen 
more  flatly  rounded,  with  a  tuft  of  hair  at  each  posterior 
angle  and  a  fringe  of  hairs  of  equal  size  along  the  pos- 
terior margin,  giving  the  tip  of  abdomen  a  truncate  ap- 
pearance. 
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Menopon  melanoriim  n.  sp.     (Pkte  Ixxiii,  fig.  i.) 

Taken  on  a  Towhee,  Pt'pi/o  erythropluhalmus  (Law- 
rence, Kansas). 

Description  of  female.  Body,  length  1.37  mm.,  width 
.56  mm. ;  pale  golden  brown,  with  black  occipital  margin 
of  head,  blackish  brown  ocular  blotches  and  mandibles, 
and  brown  transverse  abdominal  blotches  distinct  only 
laterally. 

Head,  length  .31  mm.,  width  .47  mm.,  rather  long  in 
comparison  with  its  width  for  Menopon;  front  rounded, 
with  usual  few  short  hairs  in  front  of  barely  projecting 
palpi,  and  two  longish  ones  in  front  of  ocular  emargina- 
tions;  the  emargination  distinct,  shallow,  and  with  ocular 
fringe;  temples  broad,  rounded,  with  a  few  hairs  of  dif- 
ferent lengths,  including  at  least  one  very  long  hair; 
occipital  margin  concave,  straight  in  middle,  with  two 
longish  and  two  short  hairs;  occipital  margin  narrowly 
but  conspicuously  bordered  with  black;  indications  of 
widely  separated,  translucent,  occipital  bands,  convex 
outwardly;  ocular  blotches  small,  narrow,  linear,  curv- 
ing, blackish  in  middle,  paling  at  each  end;  a  small  black 
ocular   fleck;   a   brown   spot  on  margin  outside  of  each 
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of  body.     Legs  concolorous  with  thorax,  with  darker  in- 
distinct marginal  and  terminal  margins. 

Abdomen  short,  broad,  ovate,  not  turbinated;  a  single 
very  long  hair  and  a  spine  in  posterior  angles  of  seg- 
ments; broad,  pale  brown,  transverse  bands  across  all 
segments  but  the  last,  these  bands,  however,  hardly  ap- 
parent on  the  middle  region  of  the  body,  but  distinct 
laterally,  the  lines  of  demarcation  between  pale  and 
darker  parts  of  band  rather  sharply  defined;  last  seg- 
ment broad,  flatly  rounded,  uncolored,  with  a  fine  fringe 
of  short,  uncolored  hairs. 

Menopon  incertum  n.  sp.     (Plate  lxxiii,fig.  2.) 

Specimens  from  an  American  Gold  Finch,  Sjiinus 
tristis^  and  from  a  Russet-backed  Thrush,  Turd  us  ustu- 
latiis  (Palo  Alto,  California) .  This  is  one  of  these  species 
which  might  be  referred  almost  indifferently  to  Menopon 
or  to  Colpocephalu m ,  Because  Giebel  has  referred  to  a 
somewhat  similar  form,  thoracicuin  (Insecta  Epizoa  p. 
287)  from  Turd  us  viscivorous,  to  Menopon,  I  assign  this 
species  to  the  same  genus.  The  new  species  differs  from 
thoracicum  in  the  hairs  of  the  prothorax,  in  the  straight, 
not  angulated,  posterior  margin  of  the  mesothorax,  in 
lacking  a  completti  series  of  hairs  along  the  posterior 
margin  of  the  metathorax,  in  the  presence  of  the  char- 
acteristic spines  of  the  posterior  angles  of  the  abdominal 
segments,  and  in  other  particulars.  The  ocular  emargi- 
nations  of  the  head  are  distinct,  *•  fast  colpocephalisch," 
as  Giebel  says  of  thoracicuin. 

Description  of  the  male.  Body,  length  1.16  mm., 
width  .48  mm.;  pale  brown,  with  distinct,  broad,  dark 
brown,  transverse,  abdominal  bands,  and  blackish  lateral 
bands;   head  two-thirds  as  long  as  wide. 

Head,  length  .28  mm.,  width  .44  mm. ;  rather  elongate 
for  J/?;/ r>^^;//,  with  distinct  ocular  emarginations;  rounded 
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in  front,  with  a  few  short  hairs;  two  longer  hairs  (one 
longer  than  the  other)  in  front  of  emargination ;  ocular 
fringe  distinct;  temporal  margin  with  four  long  hairs,  of 
which  two  are  very  long,  and  a  few  shorter  hairs;  occi- 
pital margin  concave,  straight  in  the  middle;  palpi  project- 
ing slightly;  occipital  margin  narrowly  bordered  with 
black;  temples  clouded;  a  curving,  blackish  brown,  ocu- 
lar blotch,  and  in  front  of  its  anterior  end  a  small,  blackish 
brown,  submarginal  blotch. 

Prothorax  short,  broad,  the  lateral  angle  being  but  little 
produced,  with  two  short  strong  spines  and  no  hair,  and 
the  posterior  angles  very  obtuse,  hardly  apparent;  the 
posterior  margins  flatly  convex,  with  six  short  strong 
hairs;  segment  without  distinct  colored  blotches  or  bor- 
der; the  transverse  chitin  bar  slender,  inconspicuous. 
Metathorax  with  Bne  but  distinct  suture,  separating  meso- 
thorax;  just  behind  the  suture  a  transverse  series  of  a 
few  very  small  spines;  posterior  angles  of  metathorax 
with  three  spines  and  a  hair,  two  of  the  spines  projecting 
laterally,  the  other  spine  and  hair  projecting  posteriorly; 
posterior  margin  straight,  with  a  marginal  series  of  hairs; 
the  posterior  angles  of  the  segment  are  obtuse  and  pro- 
allv     consnicuouslv 
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Female.  Body,  length  1.34  mm.,  width  .5  mm. ;  head, 
length  .31  mm.,  width  .44  mm.;  thus  being  little  larger 
than  the  male;  tHe  posterior  margin  of  last  abdominal 
segment  is  uncolored,  more  convex  than  in  the  male,  and 
bears  a  fringe  of  short,  fine,  transparent  hairs. 

Menopon  longicephalum  n.  sp.     (Plate  Ixxiii,  fig.  4.) 

One  male  and  one  female  taken  from  a  domestic 
Pigeon,  Columba  livia  (Lawrence,  Kansas).  Not  at  all 
like  the  uncommon  but  long  known  Alcnofon  of  the 
Pigeon,  giganteum,  Denny  (Anoplur.  Brit.,  p.  225,  pi. 
xxi,  fig.  2),  or  latum^  Piaget  (Les  Pediculines,  p.  457, 
pi.  xxxvii,  fig.  i),  but  an  elongate  slender  form  with 
head  nearly  two  thirds  as  long  as  wide,  much  like  brev- 
ipcs^  Piaget  (Supplement,  1885,  P-  ^^o»  P^-  ^^^>  fig*  i)> 
from  Crossoptilon  mantschuricum,  or  Iriserwtim,  Piaget 
(Les  Pediculines,  p.  460,  pi.  xxxvii,  fig.  3),  from  Gal- 
Ins  bankivn. 

Description  of  male.  Body,  length  1.5  mm.,  width 
.66  mm.;  elongate,  with  narrow  tapering  head  and  nar- 
row tapering  posterior  region  of  abdomen;  whitish,  with 
translucent  lateral  bands  and  with  inconspicuous  head 
markings. 

Head,  length  .31  mm.,  width  .47  mm. ;  thus  being  elon- 
gate and  narrow  for  Menopon;  front  parabolic,  with  one 
5hort  hair  on  each  side  in  front  of  slightly  projecting 
palpi,  and  one  long  hair  and  two  short  in  front  of  the 
shallow  ocular  signature;  emargination  with  ocular 
fringe  running  slightly  on  temporal  margin;  temples  pro- 
truding but  little  laterally,  and  with  one  long  hair  and 
three  short  ones;  occipital  margin  weakly  concave,  with 
a  few  hairs  of  different  lengths;  small,  black,  ocular  fleck 
and  pale,  clear,  brownish  coloration  at  side  of  and  behind 
mandibles. 
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Prothorax  short,  broad,  with  produced  lateral  angles 
with  a  spine  in  each  angle,  and  a  series  oi  fourteen 
strong,  sharply  pointed  hairs  along  the  convex  posterior 
margin;  no  blotches.  Metathorax  short,  broad;  lateral 
margin  with  two  or  three  spines,  angles  with  a  hair  and 
nearly  straight  posterior  margin  with  a  series  of  hairs 
weaker  than  those  of  the  prothorax.  Legs  pale,  con- 
colorous  with  body,  with  short  stiff  hairs  on  femora  and 
tibiae. 

Abdomen  elliptical,  narrow  at  both  ends,  with  numerous 
strong  hairs  in  posterior  angles  of  segments  and  on  lateral 
margins;  numerous  hairs  on  dorsal  surface;  whole  ab- 
dom'en  whitish,  with  narrow,  clear,  lateral  bands,  with 
lateral  processes  projecting  inward  from  anterior  angles 
of  each  segment;  last  segment  uncolored,  parabolic,  with 
four  hairs  on  posterior  margin,  two  near  each  end  and 
none  in  the  middle. 

Female.  Body,  length  1.6  mm.,  width  .69  mm. ;  head, 
length  .31  mm.,  width  .47  mm.;  abdomen  elongate-ovate, 
tapering  at  posterior  end,  the  last  segment  uncolored, 
narrowly  rounded  behind,  with  a  fringe  of  fine  uncol- 
ored hairs  along  posterior  margin. 
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Description  of  the  male.  Body,  length  1.8  mm., 
width  .62  mm.;  pale,  clear,  yellowish  brown,  with  small 
black  ocular  flecks,  slightly  darker  thorax,  indistinctly 
indicated  lateral  bands,  parallel  inner  logitudinal  bands, 
and  numerous  short,  stiff,  spiny  hairs  on  dorsal  surface  of 
abdomen. 

Head,  length  .35  mm.,  width  .55  mm.;  not  so  much 
wider  than  long  as  usual  in  Menopon;  forehead  or  region 
in  front  of  ocular  emargination  long ;  front  flatly  rounded, 
with  a  few  short  hairs  and  two  longish  ones,  one  longer 
than  the  other  on  a  slight  swelling  in  front  of  the  ocular 
emargination;  the  ocular  fringe  distinct,  composed  of 
curving,  stiff  hairs;  temples  with  anterior  angles  some- 
what produced,  and  four  long  and  two  or  three  short 
hairs  on  the  margin;  small  black  ocular  flecks;  weakly 
colored,  translucent,  narrow,  curving,  ocular  blotches, 
anid  a  weakly  colored  region  outside  of  each  mandible ; 
occipital  margin  medially,  narrowly,  weakly  colored, 
translucent,  with  two  short  median  hairs  and  a  shorter 
one  at  each  side  of  these  two. 

Prothorax  hexagonal,  almost  as  long  as  broad,  the 
lateral  anterior  sides  shor.t,  the  lateral  angles  obtuse,  but 
little  produced,  with  two  spines  and  a  short,  stiff  hair; 
posterior  margin  slightly  angulated  in  the  middle,  and  with 
six  longish  hairs,  the  terminal  one  being  in  the  posterior 
angles  of  the  segment ;  whole  segment  slightly  darker  than 
the  head,  with  short,  transverse,  uncolored,  chitin  bar. 
Metathorax  with  lateral  emargination  and  faint  sutural  line 
between  meso-  and  metasegments :  lateral  margins  bare ; 
posterior  angles  with  two  spines  and  the  terminal  ope  of  a 
series  of  submarginal  hairs  which  are  ranged  along  the 
straight  or  very  weakly  convex  posterior  margin;  an- 
terior angles  and  lateral  margin  slightly  darker,'  but 
otherwise  the  whole  segment  concolorous  with  prothorax. 

Pboo.  Cal.  Acad.  8ci.,  2d  8eb.,  Vol.  VI.  (  37  )  XovembiT  13.  1890. 
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Fbtranslucent ;  metathorax  also  with  distinct  dark  sub- 
tnslucent  lateral  bands;  dorsal  surface  of  abdomen 
ithout  short  spiny  hairs,  and  with  a  few  longer  weak 
lirs  arranged  in  complete  transverse  rows  on  segments 
-3,  but  decreasing  in  number  on  posterior  segments; 
ast  segment  with  posterior  margin  rounded  about  as  in 
:nale,  but  with  fringe  of  closely  set,  short,  weak,  finely 
pointed  hairs ;  ventral  surface  of  abdomen  with  the  lateral 
groups  of  short  spiny  hairs  as  in  male. 

HenopOQ  mesoleucum  Nitzch.     (Plate  Ixxiii,  fig.  3.) 

Genuar'H  Hag.  Eutomol.,  1818,  vul.  iii,  p.  300. 
Birinvl  eornicw  De  Geer,  Mem.  Inn.,  1778,  vol.  vii,   pi.  4,  Bg.  II. 
Mtnopon  tntgoleveiim  N.,  Bnrmeister,  Hnndb.  f.  Ent.,   I83!>,  vol.  ii,  p. 
439;  Giebet,   Zeitucbr.   f.   gPH.  NatuTwiHH,  1866,  vol.  xivii,  p.  119; 
ibid,   laHBota  Epizoa,   1374,   p.  SSI,   pi.  xiv,  tigi.  II,  12;  Piaget, 
Les  Pediculinea,  I8S0,  p.  426,  pi.  xtiiv.  p.  7. 
A  large   variety  of   this    species    from    the    American 
Crow,   Corvus  americanus  (specimens  from   Lawrence, 
Kansas,    and    Palo    Alto,    California).     Nitzsch's    type- 
specimens  were  taken  from  C»rvu&  comix  and  C,  corone. 
The  American   specimens   are   uniformly  larger  than  the 
type-form  (length  of  mesoleucum,  male   1.4  mm.,  female 
1.8  mm.;    length  of  var.   amcricanum,    male   1.7    mm., 
female   2.12   mm.),   and   vary   from  the    descriptions  of 
Giebel  and  Piaget  in  various  particulars. 

Var.  americanum  Kellogg,  Males,  females  and  young 
from  the  American  Crow,  Corvus  americanus  (Lawrence, 
Kansas,  and  Palo  Alto,  California).  Male.  Body,  length 
1.7  mm.,  width  .7  mm.;  head,  length  .34  mm.,  width 
.6  mm.  Female.  Body,  length  2,12  mm.,  width  .75 
mm.;    head,  length  .37  mm.,  width  .69  mm. 

The  species  may  be  readily  recognized  by  the  marked 
difference  in  the  sexes,  the  female  having  the  metathorax 
produced    backward    and    angulated    on    the     abdomen 
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(Mr!tif(ht  in  the  male),  and  with  the  transverse  abdominal 
bWches  r>i  the  first  three  or  four  segments  broken  in  the 
middle  and  the  lateral  parts  projecting  diagonally  inward 
and  backward ;  in  the  male  the  blotches  run  evenly  across 
thesejfments.     I  figure  the  male. 

Wtzachia  dobios  n.  sp.     (Plate  Ixxiii,  Bg.  6.) 

A  few  specimens  from  the  Chimney  Swift,  Chatura 
pelasgka  (Lawrence,  Kansas).  Much  like  Nitzschia 
puiicaris,  Nitzsch,  from  the  European  Swift,  Cypsehis 
afus,  but  differs  in  lacking  the  pustulated  hairs  of  temples 
and  abdomen,  and  in  the  shape  of  the  metathorax.  The 
specimens  are  in  poor  condition  and  permit  of  only  an 
unsatisfactory  description. 

Body,  length  2,22  mm.,  width  .88  mm.;  elongate,  with 
narrow  neck-like  prothorax;  expanded  posterior  portion 
of  abdomen  with  numerous  very  long  hairs ;  head,  thorax 
and  legs  pale,  abdomen  much  darker. 

Head,  length  .41  mm.,  width  .72  mm.;  shape  of  head 
of  puiicaris,  that  is,  triangular,  with  rounded  front,  a 
shallow  concavity  of  the  margin  where  the  palpi  project, 
a  shallow  ocular  emargination,  with   conspicuous  ocular 
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angle  with  two  spines  and  a  hair ;  posterior  angles  rounded 
and  the  nearly  straight,  slightly  sinuous,  posterior  margin 
with  six  weak  hairs ;  a  weakly  indicated,  uncolored,  trans- 
verse, chitin  bar  about  even  with  lateral  angles ;  no  distinct 
blotches.  Meso-  and  rtietathorax  fused,  although  the  line  of 
fusion  is  marked  by  a  lateral  emargination  and  by  an  indi- 
cated transverse  suture ;  posterior  angles  of  meta thorax  with 
two  spines  and  a  hair;  the  straight  posterior  margin  with 
a  submarginal  series  of  short  and  longer  hairs  interrupted 
at  the  middle ;  on  the  dorsal  surface  of  the  metasegment 
six  short  spines  arranged  in  two  diagonal  series  of  three 
each.  Legs  long,  slender,  concolorous  with  thorax, 
with  fringes  of  short  hairs  along  dorsal  margins  of 
femora  and  tibiae.  Sternal  markings  weakly  indicated 
but  of  the  type  described  as  characteristic  of  Nitzschia^ 
consisting  essentially  of  an  open  quadrilateral  without 
median  blotches. 

Abdomen  widening  posteriorly  to  segment  6;  segment 
7  a  little  narrower  than  segment  6,  and  segments  8  and  9 
narrowing  more  rapidly ;  all  segments  with  two  to  three 
spines  in  posterior  angles  and  long  hairs,  increasing  in 
length  and  number  on  posterior  segments,  those  on  seg- 
ments 6-9  being  especially  long,  numerous,  and  hence 
conspicuous;  segment  9  short,  flatly  convex  behind,  with 
two  very  long  hairs  at  each  end  of  posterior  margin  and 
a  sparse  fringe  of  five  uncolored  hairs  along  the  margin; 
narrow,  translucent,  brownish,  lateral  bands,  and  the 
whole  abdomen  dark,  because  crossed  by  broad  transverse 
bands,  almost  completely  covering  the  surface:  posterior 
margin  of  each  segment  with  a  series  of  weak  hairs. 
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DiSTR I BUTION  . 

Concwniojj  th«  dwtribution  of  the  Mallophaga,  I  have 
tittle  to  adrf  to  the  remarks  made  in  my  previous  paper. 
Am"'>ng  the  land  birds  of  America  there  are  very  few 
which  are  identical  with  the  Old  World  species.  On 
thrtse  are  found  parasites  identical,  or  nearly  so,  with  the 
Old  World  Mallophaga  of  the  same  hosts.  On  the  do- 
mestic pigeon,  Columba  livia,  I  find  Lipeurus  bacuius  and 
OonioKotes  comfar,  both  common  on  the  European  indi- 
viduals of  the  same  host  species.  In  addition,  I  find  a 
Jfenofon  on  the  pigeon  not  met  with  by  the  European 
authors.  On  the  Snow  Owl,  Nycte.a  nyclea,  I  find  Doco- 
pkoTQs  cebUbrackys,  described  by  Nitzsch  from  the  same 
host.     And  there  are  a  few  other  similar  examples. 

As  among  the  water  birds,  where  I  have  found  pre- 
viously described  Mallophaga  on  American  birds  not 
identical  with  Old  World  species,  these  parasites  have 
been  found,  almost  always,  on  American  birds  very  closely 
related  to  the  European  hosts.  For  example,  the  char- 
acteristic Docophoriis  rostralus  Nitzsch,  of  the  European 
Barn  Owl,  Strixjflammea,  I  have  found  on  the  American 


NEW    MALLOPHAGA.  543 

related  to  Old  World  hosts,  are  presented  by  Docaphorus 
communis  and  Nirmus  fuscus.  These  two  parasite  species 
are  found,  common,  in  one  case,  to  many  passerine  birds, 
and  in  the  other,  to  several  raptorial  birds,  which  differ 
generically  from  the  Old  World  hosts.  It  will  be  noted, 
however,  that  both  of  these  species  have  a  wide  range  of 
hosts  in  both  Europe  and  America.  The  fact  is  that  we 
have  to  do  here,  in  each  case,  with  a  group  of  closely 
allied,  insensibly  gradating  forms,  rather  than  with  a  single 
well  marked  Mallophagous  species.  That  this  condition 
has  been  recognized  by  the  European  authors  is  shown 
in  the  cases  of  both  Docofhorus  communis  and  Nirmus 
fuscuSy  by  the  attempts  which  have  been  made  by  Giebel 
and  Piaget  to  break  up  these  species  into  several  distinct 
species  (Giebel),  or  into  subspecies  (Piaget). 

Finally  with  regard  to  the  constant  or  occasional  ap- 
pearance of  the  parasites  on  the  hosts,  I  can  add  also  but 
little.  In  the  preparation  of  this  paper  I  have  had  no 
such  long  series  of  specimens  of  one  bird  species  as  it 
was  my  privilege  to  have  of  certain  species  of  maritime 
birds.  As  an  illustration  of  the  varying  degrees  of  pre- 
valence of  different  parasite  species  infesting  a  single 
bird  species,  the  parasites  of  Carpodacus  mexicanus' 
frontalis y  the  House  Finch,  may  be  referred  to.  Of  nine 
specimens  of  this  bird  species  examined,  six  were  infested 
by  Docaphorus  communis^  four  by  Nirmus  vulgatus^  and 
one  by  Physostomum  microcephalum.  Of  three  specimens 
examined  of  the  closely  related  Carpodacus  purpurcus 
calif  amicus^  the  California  Purple  Finch,  Docaphorus 
communis  was  found  on  each,  but  no  Nirmus  nor  Phy^ 
sostomum  on  any.  Pitysostomum  as  a  parasite,  however, 
is  not  always  uncommon  on  its  host,  as.  the  case  of  Phy- 
sostomum diffusum^  found  on  five  out  out  of  seven  speci- 
mens of  Mclospiza  fasciata  samuelis,  attests. 
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0-.mparing  the  land  birds  with  the  water  birds  as  hosts 
ifir  M^II/iphaga,  I  find  that  many  more  individuals  among 
'.atui  nirda  than  among  water  birds  are  free  from  parasites, 
vui  rr.ax  among  the  infested  birds  the  number  of  indi- 
tmoaW  fti  Maltophaga  on  a  single  bird  individual  is  much 
jpvaer  among  the  water  bird  species  than  among  the 
iaxui  bird  species.  It  is  noticeable  that  the  larger  land 
birds  sach  as  hawits  and  grouse  show  many  more  para- 
ices  than  the  smaller  birds;  and  to  some  extent  the 
j^ntater  abundance  of  parasites  on  water  birds  may  be 
Alt  to  their  distinctly  larger  average  size  as  compared 
with  !and  birds. 


UST  OF  HOSTS  ASD  PABASITES. 


Lip«anu  duaimilu. 


I  ^1 II I  ■  ■  4aeoplKi*oide>. 
Goaiodc*  BammiUatDs. 
nniiaAg*  ajcthemcnia. 
lj{W«rvj  mlndaclits. 


Hal i (Beta 8  leticocephalns. 

Nirmns  discoceph&lDB   var. 
blyB. 

Colpocephalam  QavMcens. 
Babo  TirgiDiBDiiB. 

DocophomH  cursor. 
Nyctea  njutea. 

DoeophoniB  ceblebrachys. 
Strii  pra  tin  cola. 

DocophoruB  roiitratDS. 
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Tyrannns  tyranuns. 

Physostomnm  augalatnin. 
Empidonax  difficilis. 

Physostomnm  Hnciiiacenm. 
Otocoris  alpestris. 

Dooophoms  communis. 
Oorvas  corax  sinuatus. 

Docophoms  distinctns. 
Corvns  americanus. 

Docophoms  atratns. 

Menopon  mesoleucam  var.  amer- 
icannm. 

Colpoc^halam  snbaBquale. 
MolothruB  ater. 

Docophoms  transpositns. 
Agelaius  phoenicens. 

Docophoms  communis. 

Nirmus  illustris. 
Sturnelia  magna  ueglecta. 

Docophorus  communis. 
Icterus  buUocki. 

Docophorus  communis. 
Curpodiicus  purpureus  calif ornicus. 

Docophorus  communis. 

Nirmus  vulgatus. 
Carpodacus  mexicanus  frontalis. 

Docophoms  communis. 

Nirmus  vulgatus. 

Physostomum   microcephalum. 
Spiuus  tristis. 

Meuopon  incertum. 
Spinus  psaltria. 

Docophorus  communis. 
8pinu8  pinus. 

Docophorus  communis, 
('nlcarius  lapponicns. 

Docophoms  communis. 
Ammodramus  sandwichensis. 

Docophorus  communis. 

Physostomum  diffusum. 
Zouotrichia  coronata. 

Nirmus  vulgatus. 

Pliysostomum  diffusum. 


Zonotrichia  gambeli. 

Nirmus  vulgatus. 
Jnnco  hyemalis. 

Docophoms  communis. 

NirmuR  vulgatus. 

Physostomum  diffusum  var. 
pallidum . 
Melospiza  fasciata  eamuelis. 

Physostomum  diffusum. 

Colpocephalum  chrysophadum. 
Passerella  iliaca. 

Physostomum  angulatum. 
Pipilo  erythrophthalmns. 

Menopon  melanorum. 
Pipilo  fuscus  crissalis. 

Nirmus  vulgatus. 
Pipilo  macuIatuH  megalonyx. 

Nirmus  vulgatus. 
Cardinalis  cardinalis. 

Docophorus  communis. 
Passerina  versicolor. 

Physostomum  australe. 
Progne  subis. 

Docophorus  domesticus. 

Menopon  dissimile. 
Petrochilidon  lunifrons. 

Docophorus  excisus  var.  major. 

Nirmus  longus. 
Tachycineta  bicolor. 

Docophorus  excisus  var.  major. 

Nirmus  longus. 
Ampelis  garrulus. 

Docophorus  communis. 
Ampelis  cedrorum. 

Docophorus  incisus. 
Lanius  ludovicianus  excubitorides. 

Docophorus  communis. 
Harporhynchus  rufus. 

Docophorus  communis. 
Psaltriparus  minimus. 

Colpocephalum  fumidum. 

Meuopon  robnsium. 
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Docopbonu  it 


ZXFLASXTIOS  OF  PLATES. 

-i — rii.  ..  Biead  '\t  Ctip'jr'.pkalum  iaraetnt,  nndersideja 
■t^ti  .'j•^».  -  ii»tt1Tmt  palpi,  d  anteniitE  (after  Nitzacb). 
Hi*.  I  r-solm -iiup<irr>tf«a.kftcTXitzsch).  Fig.  .1,  Labium 
Fig.  4,  I^biaiD  of  Tetroplhai- 
i  I  Imbial  palpiiH,  ,7  glosxa,  pg 
,**■.  Fig.  5,  Idbinm  of  b  Xirmuti: 
attrr  Gumm  .  f^.  6,  Head,  Tentral  aspect,  with 
3t  A*nT.  ot  JanffnMa  yigoM;  th  Isbmni,  md  man- 
ly iTpi-pJurfu.  /£  labial  fork,  a/  nuleDuary 
•tatal  m^frt.  <!f  Amatirmta  yiifa*;  «  m  snbinentaiu, 
^ana,  3  ffifittr,  Ip  Ubial  palpos,  Ug  lignla,  y 
Fc.  1  TIi3:7j  oC  Jnnifroiui  91904.  Fig.  9,  Righl 
if  J.iCTitrvaa  gi^iu:  Ml  ICDdon,  mus  mnHcIc, 
i  ra  r  i-^rtal  ebitinoas  rod.  Fig.  10,  Maudi- 
eDndyles,  r  right  mandible. 
:k.  lL  Sj^n^basj^x  <d  Aneitlrona  gigoH.     Fig.  12,  L«ft 

X — ?^.  L  Tfnfci  nanal  a^cct,  of  LamoAo'Arium  ap.;  "m 
■  zwoihul  I3C  m-^T..  rfyp  cln>«<lB,  lb  labnim,  mil 
c  -^a-niU.  j   jiu>i«a.  >•>  paisgkMM,  jji  labial  palpDs.     Fig.  2, 
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aspect,  of  EurymttopuB  tauru$;  ant  h  anterior  horn,  bs  ''bonnet  string." 
Fig.  4,  Right  maxilla,  ventral  aspect,  of  Eurymetopus  taurua.  Fig.  5,  Man- 
dibles, ventral  aspect  of  Eurymeiopus  taurus;  c  condjles,  r  right  mandible, 
I  left  mandible.  Fig.  6,  Labinm,  ventral  aspect,  of  Eurymctopua  taurua; 
mi  snbmentnm,  m  mentum,  ^  glossa,  ^^  paraglossa.  Fig.  7,  "Lingual 
gland,"  ventral  aspect,  of  Eurymetopua  taurua;  d  dnct,  or  a  (esophageal 
sclerite,  ch  ped  chitinons  pedicle.  Fig.  8,  Left  *' lingual  gland,"  ventral 
aspect,  of  Eurymetopua  taurua;  d  dnct,  ch  pcd  chitiuous  pedicle,  mua 
muscle,  Ig  the  gland. 

PLATE  LXIII. — Fig.  1,  Labinm  of  Colpocephalum  sp.;  am  snb- 
mentum,  m  mentum,  pf  palpifer,  Ip  labial  palpas,  g  glossa,  pg  para- 
glossa. Fig.  2,  Labinm  of  Trinoton  luridum;  am  snbmentnm,  m  mentnm, 
f/ palpifer,  Ip  labial  palpns,  g  glossa,  pg  paraglossa.  Fig.  3,  Labinm  of 
Nirmua  sp. ;  am  snbmentnm,  m  mentnm,  g  glossa,  pg  paraglossa.  Fig. 
4,  Mandibles,  ventral  aspect,  of  Menopon  titan;  c  condyles,  r  right  mandible, 
I  left  mandible.  Fig.  5,  Labinm  of  Phyaoatomum  angulatum;  am  snb- 
mentnm, m  mentnm, /t/" palpifer,  Ip  labial  palpus,  g  glossa,  p<;  paraglossa. 
Fig.  6,  Labium  of  Nitzachia  dubiua;  am  snbmentnm,  m  mentnm,  pf  palpifer, 
Ip  labial  palpus,  g  glossa,  pg  paraglossa. 

PLATE  LXIV. — Fig.  1,  Labium  of  Termoptia  anguaticolUs;  am  snb- 
mentnm, m  mentnm,  Ip  labial  palpus,  g  glossa,  pg  paraglossa.  Fig.  2, 
Maxilla  of  Termopaia  anguHticollis;  cd  cardo,  at  stipes,  pf  palpifer,  lac 
lacinia,  gal  galea,  mx  p  maxillary  palpns.  Fig  3,  Labium  of  nymph  of 
Perla;  am  snbmentnm,  m  mentnm,  /;>  labial  palpus,  .7  glossa,  pg  para- 
glossa. Fig.  4,  Maxilla  of  nymph  of  Perla;  cd  cardo,  at  stipes,  lac 
lacinia,  ged  galea,  mx  p  maxillary  palpns.  Fig.  5,  Head,  ventral  aspect, 
of  Atropoa  sp.;  am  submentum,  m  mentnm,  7712*  maxilla,  mx  p  maxillary 
palpns,  md  mandible,  clyp  cjypens,  lb  labrum,  g  glossa,  pg  paraglossa, 
fk  fork.  Fig.  6,  Mandibles  of  Atropoa  sp.;  c  condyles,  r  right  mandible, 
I  left  mandible.  Fig.  7,  Head,  doi-sal  aspect,  of  Atropoa  sp.;  clyp  clypeus, 
ant  antenna,  ffa  wsophageal  sclerite.  Fig.  8,  Mandible  and  mandibular 
muscles  of  Paocua  sp.;/m  flexor  muscle,  em  extjeusor  muscle,  m  molar 
face  of  mandible  (after  Burgess).  Fig.  9,  Longitudinal  section  through 
middle  of  head  of  Paocua  sp.;  **cl  clypens,  /  labrum,  maiid  mandible, 
the  dotted  line  ending  on  the  ribbed  molar  surface  which  tapers  beneath 
into  the  sharp  cutting  edge;  mx  maxilla,  t  tongue,  /fork,  lb  labium  and 
Ip  its  palpus,  m  mentnm,  /  g  lingual  gland  and  g  m  its  suspensory  muscle, 
ie  cBsophagus  opening  below  into  the  oral  cavity  at  the  base  of  which  is 
the  Gpsophageal  bone,  (t  6;  fm  flexor  muscle  of  the  mandible  and  Im  the 
muscle  of  the  labrum,  c  m  muscles  of  the  clypeus,  gl  supra-cesophageal 
ganglion"  (after  Burgess).  Fig.  10,  Labium,  posterior  aspect,  of  Paocua 
sp.(  *'mmentum,  lb  labium,  Ip  une-jointed  labial  palpus,  behind  which 
one  sees  the  tip  of  the  fork,  /;  c  cardo,  p  stipes  having  the  four-jointed 
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Abdomen,  character  of,  43, 
iEcliinophorus  occiden talis,  1(M>. 
iEgialitis  vocifera,  107. 
AgelaiuB  pha'niceus,  488,  494. 
Akidoproctus,  defined,  65. 
Alimentary  canal,  44. 
Amblycera,  defined,  68. 
Ammodramus  sandwichensis,  489, 

518. 
Ampelis  cedrorum,  474. 

garrulus,  488. 
Anas  americana,  152. 

Ix)8ca8,  96,  133,  152. 

carolinensis,  9<i,  152. 
Anatomy,  general  external,  40. 

general  internal,  44. 
Ancistrona,  defined,  72. 

gigaa,  150. 

gigas,  mouth  parts  of,  434. 
Antenme,  character  of,  41. 
Antennal  appendage,  defined,  74. 

hand,  defined,  74. 
Antennary  furrows,  defined,  74. 
Archibuteo  lagopus  sancti-johan- 

nis,  471,499,  525. 
Ardea  egretta,  149. 
Atroi)08,  references  to  mouth  parts 

of,  470. 
Aythya  affinis,  96. 

americana,  9(). 

Bibliography,  American,  37. 

EuroiKjan,  32. 
Boopia,  defined,  68. 
Bothriometopus,  define<l,  66. 
Brachvrhamphus  marmoratus,  87, 

"93. 
Bulx)  virgin ianus,  484. 
Buteo  swainsoni,  499. 


Calcarius  lapi)onicu8,  488. 
Calli|)epla  californica,  508,  509. 
Cardinalis  cardinalis,  488. 
Car()odacus    mexicanus  frontalis, 
488,  496,  513. 

purpureas    californicus,    488, 
496. 
Ceratorhina  monocerata,  84. 
Cluetura  pelasgica,  540. 
Ciiaradrius  dominicus,  104,  145. 

S(]uatarola,  80. 
Charitonetta  albeola,  133. 
Chordeiles     virginianus     lienrvi, 

504. 
Circus  hudsoniuB,  499,  500. 
Classification,  59. 
Clypeal  hairs,  defined,  74. 

suture,  defined,  74. 
Clypeus,  defined,  74. 
Colaptes  auratus,  473,  481. 
Colinus  virginianus,  507. 
Colp(K*ephaium,  defined,  68. 

chrysoplueum,  520. 

fiavescens,  525. 

fumidum,  523. 

funebre,  147. 

laticeps,  149. 

()Hl)orni,  521. 

pingue,  144. 

subtequale,  525. 

timidum,  145. 

unciferum,  140. 

uniforme,  142. 
Columha  livia,  50(i,  512,  535. 
(•olvmbus  nigricoUis  californicus, 
85,  91,  97,  98,  153,  166. 

septentrionalis,  103. 
Corvus  americanus,  525,  539. 

corax  sinuatus,  477. 
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DHfila  acuta,  96,  151,  152. 
Dioinedea  albatniB,  105,  114,  127, 

136,  144,  156. 
Distribution,  48,  542 
Ducophorua,  delineil,  63. 

acuti pectus,  M, 

alienuB,  473. 

a  tricolor,  93. 

califomiensis,  463. 

calvuB,  79. 

ceblebrachys,  485. 


i^ursor,  484. 
ili§tinctu8,  477. 
douieaticuB,  475. 
evi^ans,  480. 

exciauB  var.  major,  490. 
fuliginoBUB,  80. 
pmviceps,  8S. 
icterwlee,  96. 
inciBUB,  474. 
insolitua,  94. 
iuQi^ns,  481. 
kaiieenBiB,  91. 
lari,  98. 

melanocephaluB,  99. 
montereyi,  87. 
MridiintaliB,  H9. 
IH-rtueuB,  97. 


taiirocephaluti,  47t. 

tritnBixwituH,  478. 
Dorsal  vessel,  44. 
Dryohalcs  pulieacens.  480. 


Genital  btotcli,  define<l,  75. 
Genitalia,  44. 
Genitalia,  deKnctl,  7.i. 
Giebelia,  deline<l,  64. 

nuw  genus  duscribeil,  137. 

niirabilis,  l.SS. 
Goniocotea,  ilefined,  66. 

con  I  par,  512. 

creber,  510. 
Goniodes,  delined,  65. 

cervinicornis,  inoutli  parts  of, 
453. 

DiammillatuB,  509. 
Gyropidw,  deBned,  68. 
GyropUB,  delined,  68. 

llaiiteetuB  leucocephalus,  498,  499, 

525. 
HarporhynchuB  rufouB,  488. 
Head,  external  character  of,  40. 
Hind'hea<l,  delined,  75. 
HuBtB,  tiBt  of  land  liird,  witti  par- 

aeiteB,  544. 
Hosts,  liBt  of  water  bird,  with  )>nt-- 


IcteruB  bullocki,  488. 
Inter-coxal  line,  d«(ineil,  ' 
Ischnouera,  iledneil,  63. 


INDBX. 


551 


Lateral  bands,  defined,  75. 
Legs,  chnracter  of,  43. 
LiotheidH?,  defined,  68. 
Lipeurus,  defineil,  67. 

baculus,  506. 

celer,  117. 

constrictus,  125. 

densus,  114. 

disflinnlis,  507. 

di  versus,  128. 

docophoroMes,  508. 

ferox,  127. 

forticulatus,  129. 

introductus,  500. 

limitatus,  124. 

longipilus,  119. 

luacrocephalus,  504. 

picturatus,  121. 

snodgrassi,  502. 

squaPidus,  132. 

temporalis,  130. 

testaceous,  130. 

toxoceros,  131. 

varius,  116. 

Melanerpes  formicivorous  bairdii, 

483. 
Melospiza  fasciata  samuelis,  520. 
Menopon,  defined,  72. 

decoratum,  526. 

dissimile,  536. 

incertum,  533. 

indistinctuni,  157. 

infrecjuens,  161. 

longicephalum,  535. 

looniisii,  162. 

melanoruni,  532. 

mesoleucuni,  539. 

mesoleucuni       var.        anieri- 
canum,  539.  • 

nionostoicliuni,  530. 

navigans,  156. 

numerosum,  159. 

robustum,  528. 

titan,  163. 

titan  var.  imj^ar,  165. 

titan  var.  linearis,  165. 

titan  var.  ragazzia,  1(>5. 

trident,  165. 

tridenH  var.  insolena,  16(>. 

tridcns  var.  pacificuni,  16(». 

tridens  var.  par,  1(56. 
Merganser  serrator,  96,  130,    151, 

152. 
Morula  niigratoria,  488,  492,  496. 
Metaniorpliosis,  45. 
Metathorax,  defined,  75. 


Methods  of  collecting  and  preserv- 
ing, 77. 
Molothrus  ater,  478. 
Moutii  parts,  ciiaracter  of,  42. 

of  the  Mallophaga,  431. 

of  Ancistrona  gigas,  434. 

of  Kurynietopus  taurus,  445. 

of  Goniodes  cervinicornis,  453. 

of  Lajmobothriuni  sp.,  441. 

of  the  Psocidw,  464. 

of    Terniitidte     and   Perlidtu, 
462. 

Nervous  system,  45. 
Nirmus,  d'etine<l,  64. 

Ixephilus,  107. 

discocephalus,  498. 

discocephalus,    var.    amblys, 
499. 

eustigmus,  493. 

farallonii,  103. 

fuscus,  499. 

giganticola,  105. 

lelix,  110. 

hebee,  101. 

illustris,  494. 

lineolatus,  113. 

longus,  490. 

orariufl,  104. 

pileus,  113. 

pnestans,  99. 

punctatus,  109. 

signatus,  112. 

simplex,  492. 

vul^atus,  49(5. 
NitzHciiia,  defined,  71. 

dubius,  540. 
Nyctea  nyctea,  485. 

Occipital  bands,  deBned,  75. 

margin,  defined,  75. 
Ocular  bands,  defineil,  75. 

blotcli,  defintnl,  75. 

emargination,  defined,  75. 

fleck,  defined,  75. 

fringe,  define<l,  75. 
Oidemia  <leglandi,  125,  162. 

perspicillata,  89,  96,  12-3. 
Oncophoru8,  defined,  68. 

ad vena,  133. 
Oral  fossa,  defined,  75. 
Ornithobius,  define<l,  66. 
Otocoris  alpestris,  488. 

Parasitic  habits,  4(>. 
Passerculus  sandvicensis  (see  Am- 
niodramus),  518. 
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I'luiecrelia  itiacn,  515. 
I'uBeerina  versicolor,  ijm. 
Pi'lecaniiH   californicue,   120,   tlSl, 
140,  103,  165. 
erytlirorhynchiu,     120,      140, 
163, 105. 
Perlidte,  mouth  parte  of,  462. 
Putroclielidon   tunifrone,  489,  400, 

491. 
Plialacrocorax    dilophus  allMM'ili- 

atue,  103, 131. 
Phasianue  nj-cthemeniB,  500,  509, 

510,  530. 
PhilopteridK,  defined,  63, 
PhvitoBtOLiiuni,  defined,  71. 
'angulatum,  5ir). 
auetrale,  516. 
dtftufiutn,  5L6. 
diffuaum  var.  pallkluni,  519. 
minrocephBlum,  613. 

Pipilo  erytliroplithalntus.  5.32. 

fiiBctis  criaBHlis,  496. 

maculatuB  meealonyx,  496. 
Position  of  MalkipTiBKa  anion^  in 


i'tychorlmmphuB  aleuticuB,  87,  94. 
PumnusgrJeeiiH,l24. 

opisthomelaB,  123,  130.  138. 
PuBtulated  Laire,  deflned,  76. 


a  Americana,  112,  113, 
142,  157. 
Respiratory  system,  ■ 


Sialiasialis,  474. 
.Signature,  defined,  76. 
Spatula  civpeata,  l-')2. 
Spinne  niiiiii'.  488. 
psaltria,  488. 
trietix,  533. 
Sternal  marlcinge,  ilc lined,  7<>. 
Sterna  forateri,  166. 
maxima,  99,  101. 
I  Strix  pratincola,  480. 

Sturnella  magna  neglecta,  48B. 
j  Syiiopeia  of  Genera,  63. 
Syntriliborlmnipliiie  antioiiut),  87. 
93. 

Tachycineta  liicolor,  489,  490. 
I  Temporal  margin,  delined,  76. 
Terminology,  73. 
Terndtidif,  nioutli  parte  of,  4)i3. 
Tliorni,  charatter  of ,  43. 
TrHl>ec;ul>e,  deHned,  76. 
TranBverfM!  blotches,  defined,  76. 
TriuliudecteH,  defined,  63. 
Tricbuitectidie,  defined,  63. 
Trinoton.  deline<),  70. 

liturutum,  151. 

luridtin),  l.~i2. 
TrochiluH  anna,  403. 

rufua,  502. 
TnrihiB  iiBtulutue,  533. 
Tyranni 


Una  troile  californica,  79. 
Urinntor  Inmme,  98. 

paoirtcuB,  82,  133,  166. 
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WedneMday,  Noremher  24,  1S;>S.     Professor  Balfour  in  the  Chair. 

The  following  Gentlemen  were  elected  Members  of  the  Society : — 

William  Carruthers,  Esq. ;  William  Turner,  M.B.,  Demonstrator  of 
Anatomj,  University  of  Edinburgh.  Foreign  Member — Count  Victor 
Motschoulsky,  St  Petcrsburgh. 

The  Donations  to  the  Library  included  the  following,  and  thanks  were 
voted  to  the  donors : — 

1.  Proceedings  of  the  Koyal  Society  of  Edinburgh,  Session  1857- '>d. 
From  the  Society. — 2.  Canadian  Journal,  Toronto,  Xos.  XV.,  XVI.,  and 
XVn.  From  the  Canadian  Institute,  Toronto. — 3.  Papers  read  to  the 
Botanical  Society  of  Edinburgh.  By  George  Lawson,  Ph.D.  From  the 
Author.^ — 4.  The  Practical  Naturalist's  Guide.  By  James  Boyd  Davies. 
From  the  Aathor. 

Professor  Balfooe  then  delivered  the  Opening  Address  as  follows  : — 

It  has  been  the  usual  practice  in  the  Society  that  the  retir- 
ing President  shall  give  a  short  address  on  the  occasion  of  his 
demitting  oflSce,  and,  in  conformity  with  that  custom,  I  have 
been  called  upon  by  your  Secretary  to  make  a  few  remarks 
this  evening  when  I  conclude  my  period  of  probation  as  Pre- 
sident. The  task  is  by  no  means  an  easy  one,  from  the  diffi- 
culty of  finding  some  new  topic  of  interest  on  which  to  ex- 
patiate. The  history  of  the  Society  has  been  already  given 
by  my  predecessors,  and  the  obituaries  of  the  eminent  mem- 
bers who  have  lately  been  taken  from  us  (a  topic  which  in 
most  Societies  occupies  much  of  the  opening  addresses),  have 
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alieai^^  Ij^n  grven  by  Fellows  of  the  Society,  more  competent 

■-_  foVJihfi'duty  than  myself.     It  has  occurred  to  me  that  a  brief 

' '  notice  of  two  Edinburgh  Natural  History  SocietieB,  which  have 

now  ceased  to  eitist,  and  more  particularly  of  the  Wemerian 

Society,  might  not  be  altogether  uninteresting. 

Natural  History  studies  are  peculiarly  fitted  to  call  forth 
the  principles  of  association.  There  is  something  connected 
with  the  prosecution  of  them  which  draws  students  together, 
and  which  hinds  them  by  ties  of  no  ordinary  kind.  The  study 
of  the  Rocks  and  Minerals,  Plants  and  Animals,  of  our  globe 
naturally  leads  to  extended  wanderings  over  mountain  and 
plain,  by  river  side  or  ocean  shore,  during  which  the  com- 
panionship of  friends  becomes  especially  valuable  and  cheer- 
ing. There  ia  a  sociality  in  such  pursuits  which  insensibly 
unites  men  in  scientific  brotherhood.  Those  who  have  joined 
in  natural  history  excursions  know  well  the  fascination  of  such 
rambles,  and  look  hack  with  pleasure  to  the  friendships  thus 
formed.  The  cotlectioua  made  become  also  bonds  of  union. 
Foreverynaturalistknows  the  importance  of  the  interchange  of 
specimens.  The  system  of  exchange  has  led  to  the  formation 
of  many  associations.  It  was  this  which  in  a  great  measure 
led  to  the  institution  of  the  Botanical  Society  of  this  city. 

Edinburgh  has  been  long  celebrated  for  its  Natural  History 
Societies.  The  situation  of  our  city,  the  rich  fauna  and  flora 
of  its  neighbourhood,  its  instructive  geological  and  mineralo- 
gical  features,  have  rendered  it  one  of  the  places  best  fitted  for 
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but  it  still  exists,  and  has  now  entered  on  its  eighty-eighth 
session ;  and  though  its  resources  are  not  so  large  as  they  once 
were»  the  zeal  of  its  members  I  trust  is  not  abated.  We  have 
among  us  many  active  naturalists  whose  labours  have  advanced 
natural  history,  and  whose  original  researches  have  increased 
the  fame  and  reputation  of  our  school. 

Besides  the  Royal  Physical  Society,  there  were  other  Na- 
tural History  Societies  in  Edinburgh,  especially  among  the  stu- 
dents of  the  University.  One  of  them  was  the  Plinian  Society, 
which,  during  its  short  existence,  tended  much  to  foster  the 
spirit  of  inquiry,  and  to  call  forth  the  efforts  of  the  junior 
naturalists  of  Edinburgh.  It  was  essentially  a  students'  society, 
and  met  within  the  walls  of  the  College.  It  began  its  ex- 
istence on  14th  January  1823,  and  continued  to  meet  till  about 
the  year  1835.  It  enrolled  among  its  members  many  young 
naturalists  who  afterwards  acquired  eminence,  such  as  Wm. 
Baird,  now  in  the  British  Museum  ;  M*Vicar,  now  minister  of 
Moffat ;  Jameson  Torrie,  well-known  for  his  Natural  History 
labours  in  connection  with  his  uncle  Professor  Jameson;  Ains- 
worth,  who  published  Travels  in  the  District  of  the  Euphrates  ; 
Cheeke,  the  editor  of  a  valuable  Natural  History  Journal  ; 
Malcolmson,  celebrated  for  his  geological  pursuits  in  India ; 
Anderson  of  Inverness,  whoso  guide  to  the  Geology  and  Na- 
tural History  of  the  Highlands  is  so  justly  praised  ;  Robert 
Grant,  now  Professor  of  Comparative  Anatomy  in  London ; 
John  Coldstream,  one  of  the  Fellows  of  our  Society,  whose 
labours  in  Zoology  are  deservedly  famous  ;  Clouston,  now 
a  clergyman  at  Sandwick,  who  has  done  much  to  elucidate  the 
flora  of  Orkney ;  Woodforde,  who  published  the  Fh^ru  uf 
Edinburgh;  Lombard  of  Geneva ;  John  Addington  Symonds, 
now  a  distinguished  physician  at  Bristol ;  Hugh  Falconer, 
the  Indian  Botanist  and  Zoologist;  Browne,  one  of  the  Conimis- 
doners  of  Lunacy,  and  many  others.  If  I  were  to  analyse  tliu 
proceedings  of  that  Society,  I  could  show  that  many  of  those 
gentlemen  exhibited  in  their  communications  the  early  dawn- 
ingS  of  their  devotion  to  those  departments  of  science  in  which 
they  afterwards  attained  distinction.  I  feel  that  not  a  litth* 
of  the  leal  with  which  I  prosecuted  botany  was  due  to  niy 
early  connection  with  this  Society. 
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Unfortonately,  like  some  other  soeieties,  it  bad  its  decaj 
and  decline,  and,  after  »  brief  existence  of  abont  twelve  years, 
it  ceased  to  exist.  On  6th  Feboary  1841,  the  society  was  dis- 
solved, and  its  books  and  herbarinm  were  divided  between  the 
Royal  Medical  and  the  Hnnterian  Medical  Societies- 

Id  its  Bourishing  days  this  Society  was  supported  mainly 
by  students,  and  it  is  probable  that  its  decline  may  be  attri- 
buted in  some  measure  to  the  want  of  some  zealous  senior 
members  resident  in  Edinburgh,  who,  by  associating  with  stu- 
dents in  practical  natural  history,  would  have  kept  up  the 
vigour  of  die  Society. 

We  now  come  to  another  Natural  History  Society,  the  na- 
ture of  which  differed  essentially  from  that  of  the  Plinian  and 
other  student-societies,  and  whose  period  of  existence  ex- 
tended over  more  than  forty  years,  but  which  has  also  come 
to  a  termination — I  mean  the  Weroerian  Natural  History  So- 
cie^.  This  Society  owed  its  origin  to  Professor  Jameson, 
whose  enthusiastic  devotion  to  natural  history,  and  whose 
eminence  in  mineralogy  rendered  his  name  famous  all  ovei 
the  world.  TheSociety  thus  instituted  by  him  was  restricted 
to  senior  naturalists.  While  it  lasted,  it  rendered  good  ser- 
vice to  science,  and  by  the  publication  of  its  valuable  Memoirs 
acquired  a  wide-spread  reputation. 

The  Wemerian  Society  commenced  in  1808,  and  the  fol- 
lowing is  the  record  of  its  foundation  : — 
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in  honour  of  the  illustrious  Werner  of  Frcyberg,  to  assume 
the  name  of  the  Wcrnerian  Natural  History  Society. 

Professor  Jameson  having  been  called  to  the  chair,  the  fol- 
lowing office-bearers  were  unanimously  elected : — 

Professor  Jajieson,  President. 

Dr  Wright, 

Rev.  Dr  Mackxight, 

Dr  Babclay,  and 

Dr  Thomson, 

Mr  Walker,  Ti'easurcr. 

Mr  N£ILL,  Secretary, 

It  being  understood  that  the  Society  Kihould  consi^rt  of 
honorary,  foreign,  non-resident,  and  ordinary  members,  it  was 
moved  by  the  president,  and  unanimously  agreed  to,  that 

Professor  Werner  of  Freylwrg, 

Sir  Joseph  Banks,  Bart.,  Prosi<leiit  of  the  Royal  Socirt  v,  and 

Richard  Kirwax^  Esq.,  Prcsi<lent  of  the  Royal  Irish  Academy, 

be  enrolled  as  the  first  honorary  mem]>ers  of  the  Society. 

The  following  gentlemen  were  then   chosen  non-resident 
members : — 

Dr  Jambs  Edward  Smith  of  Norwich,  President  Liiincan 

Society. 
Bev.  Dr  John  Stuart  of  Luss. 
Dawbon  Turner,  F.R.S.,  Yarmouth. 
Robert  Brown,  F.R.S.,  F.L.S. 
The  lion.  Mr  Greville,  F.R.S. 
Charles  PIatciiett,  F.R.S. 
Count  dc  BouRxox,  F.R.S. 
George  Shaw,  MJ)..  F.R.S. 
Wm.  Henry,  M.D.,  Manchester. 

And  the  following  were  elected  foreign  members :-  - 

M.  Fredertck  Muns,  Strria. 
Professor  Karsten,  Berlin. 
Professor  Klaproth,  Berlin. 
M.  Vow  Buch,  Berlin. 
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H.  Vox  HcifBOLDT,  Berlin. 
H.  Fkeieslebe^,  Thuringia. 
M.  H.  Mecdek.  Freyberg. 
M.  Hbrdbb,  Freiberg. 

Such  then  was  the  inrtitution  of  the  Werneriao  Society. 

On  the  20th  January  1808,  the  laws  of  the  Society  were 
drawn  ap  by  a  committee. 

In  regard  to  resident  members  it  is  mled  that  the  namber 
shall  not  exceed  100;  and  in  regard  to  honorary  members 
that  they  shall  not  exceed  10. 

The  meetings  were  held  in  the  College  Museum,  or  in  a 
room  adjoining  to  it,  at  two  o'clock  in  the  afternoon. 

All  natoral  history  specimens  presented  to  this  Society  were 
to  be  deposited  in  the  College  Mnseam. 

A  charter  or  seal  of  cause  was  snlssequently  obtained  from 
the  Towa-Conncil,  and  the  Society  was  incorporated  on  10th 
February  1808,  under  the  name  of  the  Wemerian  Natural 
History  Society. 

The  first  meeting  for  public  business  took  place  on  2d 
March  1808,  in  the  College  Museum. 

The  record  of  the  proceedings  of  the  Society  from  that  time 
np  to  April  21, 1838,  is  printed  as  an  appendix  to  the  published 
Memoirs  of  the  Society,  vols.  ii.-vii. 

In  these  volumes  valuable  papers  are  given  on  various  de- 
partments of  Natural  History. 
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Dr  Traill,  Dr  Dewar,  Mr  Swainsou,  Mr  Edmonston,  Dr  Knox, 
Mr  Selby,  Dr  Hibbert,  Dr  Richardson,  Mr  Coldstream,  Rev. 
David  Scot,  Mr  William  Jardine,  Mr  Parnell,  Dr  Grant,  Mr 
Macgillivray,  Dr  Craigie,  Mr  J.  Duncan,  and  Mr  Edward  For- 
bes. In  Meteorology — Rev.  Dr  Scoresby.  In  Physical  Science 
— Mr  Stevenson,  Dr  Brewster,  Mr  Adie,  and  Mr  Deuchar. 

The  Society  continued  to  hold  meetings  with  more  or  less 
regularity  up  to  1850  ;  and  I  have  drawn  up  from  its  records 
the  following  notices,  in  continuation  of  its  published  pro- 
ceedings : — 

On  the  11th  August  1838,  the  Society  proposed  to  encour- 
age the  study  of  Natural  History,  by  the  offer  of  premiums 
for  the  best  essays  on  certain  subjects  in  Hydrography, 
Geology,  Zoology,  and  Botany.  These  were  subsequently 
advertised. ' 

The  thirty-second  session  of  the  Society  was  opened  on 
24th  November  1838,  by  Professor  Jameson ;  and  on  the 
15th  December  of  that  year,  papers  were  read  by  Dr  Traill 
on  the  Cheirotherium  ;  and  by  Sir  John  Dalyell  on  a  singu- 
lar mode  of  propagation  in  some  of  the  lower  animals  ;  besides 
communications  on  the  Geology  of  Melrose  and  Earlston,  and 
on  Meteorology. 

On  12th  January  1839.  Professor  Jameson  exhibited  Lab- 
rus  trifiiaculatus  and  Gadus  miniUus^  two  rare  fishes  which 
had  been  found  in  the  Pentland  Firth ;  and  the  carcass  of  a 
large  cinereous  eagle,  "  being  one  of  the  two  birds  of  that  kind 
which  had  the  boldness  to  attack  a  traveller  near  Newton- 
Stewart  in  Galloway." 

On  26th  January  1839,  Mr  Smith  of  Jordanhill  road  obser- 
vations on  the  elevated  marine  deposits  in  the  basin  of  the 
Clyde,  accompanied  with  remarks  by  Dcshaycs,  LycII,  and 
Sowerby,  on  the  shells  unknown  as  British  imbedded  in 
them,  from  which  it  appeared  that,  out  of  twenty  species, 
seven  are  at  present  to  be  found  recent  in  tlic  Arctic  Seas,  five 
in  the  Crag  and  Sicilian  Newer  Pliocene,  and  that  the  rest 
are  peculiar  to  the  deposit  in  question.  Edward  Forbes  was 
proposed  as  a  member  by  Professor  Jameson,  and  his  nomi- 
nation was  seconded  by  Dr  Neill.  He  was  admitted  on  9th 
February.     At  the  same  meeting,  Professor  Wallace  explained 
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by  a  modbl  his  solution  of  the  Miner'g  Problem,  in  reference  to 
the  aecurity  of  the  fouadation  of  the  housos  in  Moray  Place. 

On  the  23d  February,  Mr  E.  Forbes  read  a  communication 
on  the  Aeteriad<B  of  the  Irish  Sea,  which  was  afterwards  pub- 
lished in  the  Society's  Memoirs.  This  was  one  of  Forbes'a 
early  papers,  and  gave  indications  of  what  might  be  expected 
from  his  natural  history  labours. 

On  9th  March  1839,  Mr  Cuuniugham  road  a  valuable 
paper  on  the  Geology  of  the  islands  of  Eigg,  Rum,  and  Canna, 
which  was  subsequently  published  in  the  Society's  Me- 
moirs. 

The  session  was  closed  on  20th  April  1839 ;  and  the  twenty- 
third  session  was  opened  on  23d  November,  when,  among 
other  notices,  I  find  that  Edward  Forbes  was  made  a  mem- 
ber of  Council. 

On  7tb  December  1839,  Mr  R.  J.  Hay  Cunningham  read 
an  casay  on  the  relations  of  granite  and  trap  to  Btratified 
rocks,  illustrating  it  by  twenty-six  large  coloured  sections, 
ehowing  numerous  contortions,  in  which  there  is  no  evidence 
of  the  granite  having  been  forcibly  injected  so  as  to  produce 
shifting,  Mr  Macgillivray  exhibited  a  specimen  of  the  but- 
cher bird  (Laiiuis  e.ccubilor),  shot  at  Whittinghame  by  Mr 
Archibald  Hepburn. 

On  21st  December  1839,  a  communication  was  read  from 
Professor  Ehrenberg  on  the  calcareous  and  siliceous  micro- 
scopic animals  which  form  the  chief  component  parts  of  chalk 
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ment  to  a  Society  lately  formed  in  Edinburgh  for  the  preven- 
tion of  cruelty  to  the  inferior  animals." 

On  25th  January  1840,  Forbes  read  an  account  of  the  En- 
iozoa  of  the  Cydippe  pileusj  showing  that,  besides  a  FilaAa^ 
there  is  a  curious  tongue-shaped  parasitic  animal,  which  was 
first  detected  by  Major  Playfair  of  St  Andrews,  and  has  been 
called  by  Forbes  Tetrastoma  PlayfaML 

On  22d  February  1840,  Lord  Greenock's  discovery  of  Sul- 
phuret  of  Cadmium  in  rocks  on  the  banks  of  the  Clyde  is  no- 
ticed, and  the  mineral  is  called  Grcenockite  by  Professor 
Jameson.  Mr  Cunningham  read  a  paper  on  the  Geognosy  of 
the  Island  of  Arran. 

On  7th  March  1840,  Mr  Bald  read  a  notice  regarding  the 
extent  and  commercial  value  of  tlie  blackband  ironstone  in 
Scotland ;  and  Mr  James  Wilson  recorded  the  result  of  Mr 
Shaw's  observations  on  the  fry  of  the  salmon. 

On  4th  April  1840,  Professor  Jameson  proposed  that  the 
Society  strongly  recommend  the  measuring  of  the  heights  of 
the  coast  lines  of  Fuci  along  the  shores  of  Scotland,  the  Hebri- 
des, and  the  Orkney  and  Shetland  Islands ;  and  the  Society 
accordingly  remitted  the  subject  particularly  to  Dr  Grevillo, 
Mr  Robert  Stevenson,  and  Mr  Edward  Forbes ;  and  furbher 
directed  the  Secretary  to  intimate  the  recommendation  to  the 
Bev.  Charles  Glouston  of  Sandwick,  Dr  George  Johnston  of 
Berwick,  and  Dr  Edmonston  of  Unst.  Professor  Jameson 
showed  specimens  of  compact  felspar  of  great  hardness,  from 
a  bed  which  has  occurred  in  the  deep  cutting  for  the  Edin- 
burgh and  Glasgow  Railway,  very  near  Winchburgh,  and 
has  greatly  impeded  the  operations. 

On  18th  April  1840,  Edward  Forbes  made  observations  on 
certain  rare  British  zoophytes,  illustrated  by  drawings. 

On  14th  November  1840,  Mr  John  Goodsir  is  recommended 
as  a  member  by  Professor  Jameson  and  Dr  Ncill ;  and  he 
was  elected  on  29th  November.  At  that  meeting,  Forbes 
read  a  communication  on  the  classification  of  Mollusca. 

On  12th  December  1840,  Dr  Richardson  sent  a  communi- 
cation on  the  frozen  soil  of  North  America.  Mr  Goodsir 
read  an  account  of  certain  peculiarities  in  the  structure  of  the 
short  sun-fish  {Orthagorisctis  mola),  as  observed  in  a  large 
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specimeD  lately  captured  in  the  Firth  of  Forth,  near  AUo»; 
and  on  9th  January  1841,  he  gave  an  account  of  the  ana- 
tomical structure  of  Aacidia:,  sfaoning  that  even  the  rough 
covering  of  theee  animals  is  highly  vascular ;  and  at  the  same 
meeting,  Mr  Jameson  Torrie  noticed  traces  of  former  glaciers 
in  the  south  of  Scotland,  and  mentioned  the  occurrence  of 
fossil  trees  near  Galashiels. 

On  23d  January  1841,  Edward  Forbes  made  a  commuHica- 
tion  OD  the  Natural  History  of  Eehiurua  and  Thalaasema,  two 
genera  of  Echinodermata ;  and  Mr  John  Goodsir  explained 
the  structure  of  these  animals.  Forbes  also  noticed  a  netr 
genus  of  British  Helianthoid  Zoophyte,  called  by  him  Capnea. 

On  6th  March  1841,  Dr  Fleming  gave  an  account  of  a  new 
British  species  of  Eaia. 

On  17th  April  1841,  Mr  Goodsir  read  a  communication 
from  his  brother,  Mr  Henry  Goodsir,  containing  an  account 
of  a  new  genus,  with  description  of  new  species,  of  Pycno- 
gonidcB  ;  also,  an  account  of  Pelonaia,  a  new  genus  of  tuni- 
cated  moUusca. 

On  11th  December  1841,  an  account  of  St  Kilda  and  its 
Natural  History  was  read,  as  transmitted  by  Mr  John  Macgil- 
livray. 

On  28th  April  1843,  Professor  Jameson  exhibited  the  follow- 
ing fishes  which  had  been  taken  in  the  Firth  of  Forth,  chiefly 
in  Aberlady  Bay: — 1.  Tunny,  8  feet  long,  and  5  feet  6  inches 
in  circumference  where  thickest.     2.  Portheagle  Shark,  7  feet 
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from  his  brother,  Henry  Goodsir,  of  the  Maidre^ — a  vast  ac- 
ciuniilation  of  minute  marine  animals,  which  precede  the  ap- 
pearance of  a  herring  shoal  off  the  Isle  of  May.  He  described 
also  a  new  species  of  Cetochilus. 

Mr  Goodsir  continued  for  many  seasons  to  give  interesting 
anatomical  communications  from  himself  and  his  brother. 

In  February  1845,  Dr  Traill  read  a  paper  on  the  arrange- 
ment and  character  of  serpents,  while  John  Goodsir  gave  a 
description  of  Neuronoia  Monroii^  a  species  of  Entozoon,  in- 
festing the  nervous  system  of  the  Gadidce. 

On  7th  March  1846,  Mr  Goodsir  communicated  original 
observations  on  the  organs  of  circulation  of  the  Echinodermata. 

28th  March  1846,  Dr  Fleming  read  a  paper  on  raised  beds 
of  shells  occurring  on  the  coasts  of  Scotland ;  and  Mr  John 
Goodsir  read  a  paper  on  the  anatomical  structure  of  the  Hy- 
peroodon  Dalei^  taken  from  a  specimen  stranded  near  Alloa. 
And  on  19th  December  1846,  Professor  Goodsir  exhibited  the 
living  larva  of  Medusa  aurita. 

On  20th  February  1847,  Professor  Goodsir  read  a  paper  on 
the  morphological  constitution  of  the  skeleton  of  sponges. 

3d  April  1847,  Dr  Martin  Barry  read  a  paper  on  the  nu- 
cleus of  the  animal  and  vegetable  cell.  On  27th  November 
1847,  the  completion  of  the  bust  of  Professor  Jameson  is  re- 
corded, and  a  statement  is  made  as  to  its  being  placed  in  the 
Museum.  There  was  no  meeting  from  27th  November  1847 
till  22d  April  1849,  owing  to  Professor  Jameson's  illness. 

Meetings  became  very  irregular.  In  1840,  the  forty-third 
session  commenced  on  24th  November,  and  that  was  the  only 
meeting  for  the  session. 

The  forty-fourth  session  commenced  on  23d  November 
1850,  Professor  Jameson  in  the  chair.  The  president  stated 
on  the  occasion  that  Dr  Neill,  the  secretary,  was  prevented 
from  attending  by  illness,  a  circumstance  which  he  believed 
had  not  occurred  previously  in  the  history  of  the  Society  since 
its  foundation  in  1808.  At  this  meeting  Messrs  Torrio,  Grc- 
rille,  and  Hamilton,  were  requested  to  act  pro  tempore  as 
Becrefcaries. 

The  Society  then  adjourned,  and  did  not  again  meet  for 
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The  minute  is  signed  by  Robert  Jameson,  President. 

In  March  1856,  a  meeting  of  the  members  of  the  Societj 
was  Bummoned  to  consider  its  state  and  prospects. 

The  circular  calling  the  meeting  was  subscribed  by  Messrs 
Adie,  Fleming,  Traill,  Jardine,  and  Balfour,  V.P. ;  (rreTille, 
Trevelyan,  Goodsir,  Deuchar,  Councillors;  Ellis,  Treasurer! 
Torrie,  Secretary ;  Wilson  and  Hamilton,  Librarians. 

Various  meetings  took  place  on  the  subject.  Proposals 
were  made  to  revive  the  Society,  and  many  members  pro- 
mised active  support.  But  after  full  consideration  it  was 
finally  resolved,  in  November  1857,  to  wind  up  the  Society's 
afibirs,  and  transfer  the  funds  and  property  in  certain  pro- 
portions to  the  Royal  Physical  and  the  Botanical  Societies. 

Here,  then,  we  have  another  instance  of  the  failure  of  a  So- 
ciety which  had  during  a  long  period  a  career  of  no  small 
celebrity  and  usefulness.  To  what  are  we  to  attribute  this! 
Chiefly,  I  think,  to  the  fact  of  its  absolute  dependence  on  one 
nan.  Professor  Jameson.  Nothing  was  done  without  his 
sanction.  He  was  perpetual  president,  and  no  meetings  were 
called  except  by  him.  Along  with  the  worthy  secretary,  Dr 
Neill,  he  managed  all  the  business  ;  and  when,  during  the  lat- 
ter years  of  life,  the  Professor  was  incapacitated  from  taking 
an  active  part  in  the  proceedings,  no  meetings  took  place,  and 
the  Society  languished  j  and  on  his  death  all  attempts  to  re- 
suscitate it  were  found  to  be  hopeless. 

The  connection  of  the  Society  with  the  Museum  led,  in  a 
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society  (Wemerian)  fail  from  decline  of  activity  among  senior 
naturalists,  and  the  want  of  the  infusion  of  young  blood  to 
carry  on  the  scientific  circulation. 

Our  own  Society,  the  Physical,  has  had  its  times  of  pros- 
perity and  adversity,  but  it  has  survived  all  shocks,  and  its 
success  seems  to  be  owing,  in  a  great  measure,  to  the  well -as- 
sorted co-operation  of  senior  and  junior  members.  The  zeal 
and  enthusiasm  of  the  young  naturalist  has  imparted  anima- 
tion to  all ;  while  rash  theorising  or  hasty  generalizations  have 
been  curbed  by  the  prudent  councils  of  such  veterans  as  Flem- 
ing. There  is  a  wholesome  balance,  which  enables  the  Society 
to  exhibit  its  vitality  in  well  directed  efibrts  for  the  advance- 
ment of  true  science. 

The  Society  does  not  confine  itself  to  the  mere  reading  of 
papers  and  communications,  but  encourages  active  practical 
operations  among  its  members.  Its  Committees  for  dredging, 
and  for  the  prosecution  of  geology  and  of  entomology,  are  well- 
fitted  to  bring  out  the  zeal  of  its  Fellows,  and  to  initiate  the 
junior  votaries  of  science  in  the  details  of  field  work.  Such  a 
system  is  calculated  to  secure  the  permanence  of  the  Society, 
and  to  produce  valuable  results.  Mere  reading  will  never 
make  a  man  a  naturalist.  He  must  touch  and  handle  the 
ipsisaima  corpora^  and  must  observe  the  phenomena  as  pre- 
sented to  his  senses  by  nature  itself.  Researches  conducted 
under  the  auspices  of  those  who  have  already  in  some  mea- 
sure mastered  a  science  are  of  the  highest  value  to  the  tyro. 

If  we  wish  the  Society  to  go  on  prosperously,  we  should 
encourage  young  men  to  enter  while  they  are  studying  here. 
We  may  thus  hope  to  raise  up  naturalists  who  will  do  good 
service  in  after  life,  and  who,  when  they  visit  different  quarters 
of  the  globe  in  future  years,  may  be  expected  to  contribute 
papers  to  the  Society,  which  may  be  published  in  our  Pro- 
ceedings. 

On  looking  over  the  Records  of  the  Society's  Proceedings  for 
last  session,  I  find  that  Zoology  has  occupied  the  most  pro- 
nunent  place.  We  have  had  a  series  of  most  valuable  ori- 
pnal  papers  on  British  Zoophytes,  by  Dr  T.  Strethill  Wright, 
<me  of  the  best  observers  of  the  present  day.  We  have  also 
•nliated  in  our  service  one  who  devotes  himself  now  entirely 
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to  natural  history,  Mr  Andrew  Murray,  who  has  enriched  onr 
Proceedings  by  his  Zoological  papers,  and  particularly  his 
contributions  on  the  Coleoptera  of  Calabar,  and  the  Ma- 
laptentruB  beninenaie.  To  Dr  Cleland  vre  one  some  valuable 
anatomical  papers,  especially  on  the  structure  of  Mal&pternms ; 
and  we  also  owe  our  thanks  to  Dr  M'Bain,  and  Mr  Peach, 
and  to  Dr  John  Alex.  Smith,  our  indefatigable  Secretary,  for 
their  excellent  papers. 

We  have  to  lament  the  want  of  the  contributions  to  Geo- 
logy which  used  to  come  to  us  from  the  pens  of  Fleming  and 
Miller,  and  we  have  not  been  able  during  last  session  to  in- 
duce other  geologists,  such  as  Mr  Chambers,  to  favour  us  with 
papers. 

We  may  hope  that  this  session  will  be  characterized  by 
greater  vigour  in  all  departmenta. 

For  myself  1  must  plead  guilty  to  having  done  little  for  the 
Society,  chiefiy  because  my  botanical  efforts  are  made  in  con- 
nection with  the  kindred  Botanical  Society. 

t  would  desire  to  urge  upon  ail  the  members  the  importance 
of  bringing  before  the  Society  communications,  however  short, 
on  the  departments  of  Natural  and  Physical  Science  to  which 
they  are  attached.  There  are  few  indeed  who  cannot  contri- 
bnte  something.  It  is  impossible  for  a  careful  observer,  when 
he  examinee  natural  phenomena,  not  to  detect  some  point  of 
interest  which  has  been  overlooked.  Brief  notices  are  always 
useful,  and  no  one  should  be  deterred  from  coming  forward  by  . 
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are  well  worthy  of  our  earnest  study,  whether  we  regard  them 
as  means  of  exercising  our  mental  powers,  or  as  leading  us  to 
higher  views  of  Him  who  has  created  all  things,  and  for  whose 
pleasure  they  are  and  were  created. 

The  followers  of  science  have  sometimes  been  blamed  for 
attempting  to  subvert  religion  by  their  speculations.  There 
can  be  no  doubt  that  in  former  times,  and  even  at  the  present 
day,  some  have  started  theories  which  have  a  tendency  to 
shake  the  faith  of  weak  naturalists.  But  these  are  opposi- 
tions of  ^ci^o^ /a  ZaeZy  so  called, — vague  theories  not  founded 
on  facts.  There  is  no  fear  of  true  science  in  its  bearings 
on  religion.  It  is  only  want  of  science  which  produces  any 
jarrings.  The  more  we  investigate  the  wonders  of  creation, 
the  more  we  shall  see  the  harmony  which  subsists  between  the 
Word  and  the  works  of  God. 

I.  ContrihutionB  to  the  Natural  History  of  the  Hudson's  Day  Company^s 
Territories.  Part  II. — Mammalia  (continued.)  By  Andrew  Mub- 
EAT,  F.R.S.E.,  President  of  the  Botanical  Society  of  Edinburgh. 

Rein-Deer  (Rangifer  Caribou), — In  my  last  communica- 
tion on  this  subject,  I  drew  attention  to  the  antlers  of  the 
American  rein-deer, — their  peculiar  form,  their  mode  of 
growth,  and  the  habits  of  the  animal, — as  bearing  on  the 
question  of  its  identity  with  the  Lapland  rein- deer,  and  made 
some  suggestions  and  speculations,  with  the  hope  that  they 
might  lead  some  of  my  correspondents  to  inquire  more  par- 
ticularly into  these  points,  and  give  us  reliable  information 
upon  them,  which  might  enable  us  to  come  to  a  correct  con- 
duBion  on  the  subject.  I  am  happy  to  say,  that  these  ob- 
servations have  had  the  desired  effect,  and  that,  with  an 
additional  supply  of  horns  and  heads,  I  have  this  year  re- 
ceived divers  remarks  on  the  points  I  indicated  for  inquiry. 
One  intelligent  correspondent,  Mr  J.  Mackenzie  of  Moose 
Factory  (from  whose  communications  I  have  received  much 
satisfaction),  goes  at  some  length  into  the  subject,  and  his 
information,  as  to  the  time  of  the  year  when  the  horns  are 
cast  at  the  different  periods  of  the  animal's  life,  clears  up  the 
^screpancies  which  have  been  noticed  in  the  statements  of  dif- 
ferent aathors  on  this  subject.    It  will  be  seen  that  the  casting 
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takes  place  at  different  times  in  the  young  and  older  a 
I  cannot  do  better  than  bring  bis  news  before  the  reader  in 
his  own  words,  particularly  as  be  comes  to  a  different  opinion 
from  that  which  I  felt  disposed  to  adopt  on  one  or  two  of  the 
points  which  I  speculated  upon.  Mr  Mackeniie  says — "  I 
have  consulted  one  of  oar  most  intelligent  natives,  a  man  of 
about  sixty  yeara  of  age,  who  baa  been  a  deer  hunter  from  hii 
youth,  and  the  result  of  our  "  conference"  I  will  presently 
give  you.  I  send  by  the  ship  a  deer^a  head  and  antlors,  whidi 
were  received  about  last  Christmas,  and  said  to  have  been 
killed  early  in  December ;  it  bears  some  resemblance  to  the 
North  American  species,  a  representation  of  which  is  given 
in  your  pamphlet,  although  the  brow  antler,  however,  foroDS  a 
email  angle  with  the  head,  and  does  not  come  down  parallel 
with  it,  as  in  the  heads  sent  you  by  Mr  Hargrave ;  it  has  also 
a  second  projecting  prong,  bent  near  the  head,  without  any 
terminal  points  or  fingers,  but  these  it  would  have  had,  had 
the  animal  lived  a  year  or  two  more ;  indeed  the  boms  do  not 
cease  growing  till  the  seventh  year.  I  do  not  believe  that 
the  brow  antler  is  intended  for  the  purpose  of  clearing  away 
the  snow,  but  is  intended  rather  aa  a  means  of  defence  against 
the  animal's  numerous  enemies.  The  wolf,  wolverine,  and  lynx, 
destroy  them,  I  am  informed,  in  great  numbers ;  but  the  ani- 
mal, on  its  guard,  appears  to  me  to  have  a  good  means  of 
defence  in  hia  brow  antler.  Generally,  however,  he  is  taken  at 
a  disadvantage ;  when  lying  down,  and  off  his  guard,  the  lynx 
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their  young  till  the  latter  end  of  May  or  beginning  of  June, 
or  till  the  last  snow  is  disappearing.  The  horns  begin  to 
grow  in  about  a  month  ;  at  the  end  of  the  year  they  fall  off, 
being  about  8  inches  long,  and  not  branched;  at  the  end 
of  the  second  year  they  are  about  1^  feet  long,  curved,  and 
with  terminal  points,  and  are  cast  off  in  spring ;  the  third 
year  the  front  and  brow  antlers  commence  to  grow,  but  are 
not  large  at  the  end  of  the  year,  and  are  cast  off  again  in 
spring;  the  fourth  year  they  are  larger,  but  not  full-grown,  and 
are  cast  off  in  spring ;  the  fifth  year  they  are  still  growing. 
and  are  cast  off  in  March ;  after  the  fifth  year  they  are  cast 
off  in  November.  The  Indian  also  states,  that  the  antlers 
have  a  variety  of  shapes,  and  that  it  is  rare  to  find  two  exactly 
alike.  With  regard  to  the  training  or  domestication  of  the 
rein-deer  I  can  say  nothing  from  my  own  experience,  nor  from 
that  of  any  Indian  at  this  place  ;  but  I  may  mention,  that  I 
have  recently  seen  a  gentleman  who  passed  many  years  near 
the  head  waters  of  the  River  Synauria  (a  river  which  falls  into 
the  St  L&wrence,  near  the  Town  of  Three  llivers,  in  Lower 
Canada),  and  that  he  had  seen  a  young  rein-deer  among  the 
Indians  as  tame  as  a  lamb ;  it  entered  the  lodge,  and  fol- 
lowed its  master  like  a  dog ;  but  it  was  at  last  killed  by  the 
dogs." 

Mr  Mackenzie*s  observations  will  be  of  use  in  correcting 
misconceptions  on  one  or  two  of  the  points  alluded  to  by  me. 
It  would  appear  that  the  American  species  uses  its  feet  in 
clearing  away  the  snow  from  its  food,  as  much  as  the  Lap- 
land species  does ;  and  the  cup-shaped  structure  of  its  feet, 
SB  shown  in  the  specimens  now  sent  home,  is  admirably 
adapted  for  this.  That  it  does  not  use  the  projecting  shovel- 
like brow  antlers  for  the  same  purpose  I  am  less  willing  to 
admit;  the  apparent  adaptation  of  their  form  to  this  pur- 
pose induces  me  to  defer  forming  a  definite  opinion  upon  it 
imtil  further  information  be  obtained ;  the  rather  that,  how- 
erer  intelligent  and  truthful  the  Indian  referred  to  by  Mr 
Maekeniie  may  be,  his  statement  is  merely  negative,  and 
is  inconsistent  with  the  observations  of  such  authors  (few  in 
number  though  they  be)  as  notice  the  point. 

As  to  the  identity  of  the  Lapland  species  with  the  North 
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American,  we  csnnot  expect  to  arrive  at  any  correct  result, 
until  we  have  the  means  of  making  a  more  complete  compsra- 
tive  examiQattoQ  thap  has  yet  teen  done  of  the  two  speciei 
alongside  of  each  other.  Notwithstanding  the  greater  dis- 
tance of  its  locality,  we  possei:s  both  better  materials  and 
more  accurate  information  on  scientific  points  regarding  the 
species  from  Xorth  America  than  that  from  Lapland,  It 
is  to  the  latter  that  our  inquiries  should  now  he  directed,  and 
more  accurate  information  sought  for  on  such  points  as  the 
periods  of  growth  and  shedding  of  the  horns,  referred  to  in 
my  previous  commnnication,  and  in  Mr  Mackenzie's  letter. 
His  statements  on  this  point  have  been  confirmed  to  me  by 
Mr  Hargrave,  who  also  informs  me,  that  the  head  with  distorted 
horns,  sent  last  year,, which  was  figured  in  the  first  part  of  thia 
paper,  was  that  of  a  young  animal,  not  more  than  two  years  old. 
He  mentions,  that  a  slight  bend  is  common  in  the  first  year ; 
that  this  becomes  of  the  distorted  form  above  referred  to  in  the 
second  year,  but  afterwards  disappears.  I  was  misled,  by  the 
teeth  being  much  worn,  into  the  supposition  that  it  was  an  old 
animal.  These  worn  teeth  must  be  the  milk  teeth  ;  and  we 
thus  have  incidental  information  as  to  the  period  the  animal 
carries  them. 

Information  on  such  points  becomes  of  importance,  because 
the  North  American  and  Lapland  species  are  so  closely  allied 
to  each  other,  that  we  cannot  expect  to  find  distinctions  of  a 
prominent  nature,  and  must  be  content  with  the  accumulation 
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European  representative  we  are  still  in  doubt.     The  Scan- 
dinavian elk  is  undoubtedly  very  near  it,  if  not  the  same. 

The  enormous  palmation  and  weight  of  the  horns  in  this 
species  is  very  striking.  Colonel  Smith  says  that  the  horns 
sometimes  weigh  fifty  pounds.  The  present  specimen  weighs 
32  lb.,  but  that  is  inclusive  of  the  head.  Sir  John  Richardson, 
in  bis  account  of  the  animal,  records  a  statement  relating  to 
the  horns  of  deer  which  I  think  must  have  originated  in  some 
carious  mistake.  Speaking  of  the  moose  deer,  he  says, — *'  It 
IB  probable,  however,  that  La  Hontan  in  this  passage  con- 
founds the  Canada  stag  and  moose  deer  together.  He  men- 
tions the  animal  being  able  to  run  in  the  summer  season  for 
three  days  and  nights  in  succession,  and  the  excellent  flavour 
of  its  flesh — ^facts  which  apply  to  the  moose  deer,  but  not  to 
the  Canada  stag ;  on  the  other  hand,  the  weight  of  the  horns, 
which  he  says  sometimes  amounts  to  four  hundred  weight,  is 
true  only  of  the  stag."  Now,  the  Canada  stag,  or  wapiti,  is 
the  representative  of  the  red  deer  in  America,  and  was  in- 
deed long  thought  to  be  identical :  it  is  a  larger  animal  than 
our  stag,  but  smaller  than  the  moose,  which  is  as  high  as  a 
hone.  Large  specimens  of  the  male  moose  are  mentioned, 
which  have  attained  a  weight  of  eleven  or  twelve  hundred 
pounds ;  and  is  it  possible  that  a  smaller  animal  should  have 
horns  weighing  four  hundred  weight  t  I  suspect  a  cypher 
has  been  added,  and  that  we  should  read  40  lb.  instead  of 
400,  which  would  then  make  it  clear  that  the  animal  referred 
to  by  La  Hontan  was  the  moose.  With  regard  to  the  moose 
being  able  to  run  for  three  days  and  nights  in  succession,  an 
instance  of  its  doing  so  is  recorded  in  the  narrative  of  Captain 
IVanklin*8  second  journey,  where  three  hunters  pursued  a 
moose  deer  for  four  successive  days,  until  the  footsteps  of  the 
deer  were  marked  with  blood,  although  they  had  not  yet  got 
a  view  of  it.  At  this  period  of  the  pursuit,  the  principal 
hunter  had  the  misfortune  to  sprain  his  ankle,  and  the  two 
others  were  tired  out ;  but  one  of  them  having  rested  for 
twelve  hours,  set  out  again,  and  succeeded  in  killing  the 
animal,  after  a  further  pursuit  of  two  days'  continuance. 
The  cause  of  the  footsteps  being  marked  with  blood  might  be 
from  the  phalanges  of  the  hoof  splitting,  or  possibly  from  the 


bwf  beemung  v«ni  d4«B  bj  meeannt  sad  kng-eootiiKKd 
tcUdD  on  ^  icy  cnut  of  die  nm*.  We  are  aecvstooied  to 
bear  of  the  cattle  in  lon^  j'lomeTs  in  the  Cape  of  Good  Safe 
and  AastnJia  becoming  knocked  up,  and  die  traTeller  being 
arretted  in  his  joaratj  hr  tbe  Cailore  of  his  beasts  of  burden. 
I  darefaj  manj  people  entertain  the  idea  i  as  I  did  myself) 
that  thif  knocking  np  «&■  the  conseqnenee  of  physical  exhaus- 
tion <nt  the  part  of  tbe  cattle,  llr  Ford,  one  of  the  best  loolo- 
ipeal  draftsmen  in  foitain,  fir«t  enlightened  me  od  this  point 
He  bad  aeeompanied  Dr,  now,  deservedly,  Sir  Andrew  Smith 
ID  one  or  more  of  bis  exploratory  expeditions  to  the  interior  of 
the  Cape ;  and  be  told  me  that  this  failnre  of  tbe  eanle  was  oc- 
easioned,  not  by  eshaaslion,  bnt  by  tbe  actual  wearing  away 
of  tbe  hoof,  till  blood  ooxed  from  it  at  ereiy  pore.  The  Cala- 
bari  deaert  was  particnlarly  obnoxious,  as  it  is  composed  of  a 
«laty  formatim,  highly  inclined,  which  shirered  easily  off  into 
■harp  fragments.  It  was  like  walking  on  bundles  of  pen- 
koivM,  with  thrir  edges  placed  upwards.  The  cattle  gave  in 
■OQDcr  in  this  detert  than  in  any  other  district,  in  consequence 
of  the  greater  abrasion  of  the  hoofs  upon  this  slaty  formation; 
and,  till  they  grew  agun,  the  animal  was  nseless.  and  scarcely. 
eT«n  to  crop  its  food,  would  it  stir  from  tbe  spot  where  it  was 
UDToked.  I  do  not  know  what  length  of  time  would  be 
DMewary  to  incapacitate  an  ox,— of  course,  it  must  be  vari- 
ooa,  according  In  the  extent  and  nature  of  the  ground  tra- 
relled  over;  but  although  soft  snow  might  protect  it  longest. 
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it  The  whiteness  of  its  colour  also  is  so  pure  that  it  is  most 
difficult  to  discern  it  on  the  snow.  Sir  John  Richardson  notices 
that  in  one  of  the  boat  voyages  in  which  he  took  part  along 
with  Franklin,  they  landed  on  a  rocky  islet  off  Cape  Parry, 
which,  although  not  above  300  yards  in  diameter,  was  ten- 
anted by  a  solitary  Alpine  hare.  The  whole  party  went  in 
pursuit  of  this  poor  animal ;  but  it  availed  itself  so  skilfully 
of  the  shelter  of  the  rocks,  and  retreated  with  so  much  cun- 
ning and  activity  from  stone  to  stone,  that  none  of  them  could 
obtun  a  shot  at  it,  although  it  never  was  able  to  conceal  itself 
from  their  search  for  more  than  a  minute  or  two  at  a  time. 

Its  flesh  is  said  to  be  better  eating  than  either  the  Ameri- 
can or  European  hare. 

Quebec  Marmot  {Arctomys  empetra,  Schreb.) — This  ani- 
ntaly  although  recorded  as  being  found  in  the  Hudson  Bay 
Company's  territories,  would  appear  to  be  confined  to  their 
southern  parts.  I  have  received  none  from  my  northern  cor- 
respondents, but  only  from  Canada,  where  it  would  appear  not 
to  be  rare. 

Musk  Rat  (Fiber  zibethicusy  Cuv.) — This  is  a  very  com- 
mon species  in  the  Hudson  Bay  Company's  territories,  and 
supplies  a  large  portion  of  the  furs  sent  to  this  country.  Its 
skin  is  used  as  medicine  or  medicine-bags  by  the  natives,  in 
which  state  the  specimens  sent  to  me  have  arrived. 

Beaver  {Castor  Americanus,  Brandt). — Considering  the 
immense  number  of  animals  both  of  this,  and  more  especially 
of  the  preceding  species,  which  have  for  a  long  series  of  years 
been  taken  for  the  purpose  of  supplying  the  wants  of  civi- 
lised Europe,  we  might  have  expected  that  specimens  would 
be  by  no  means  rare  in  our  museums.  The  contrary  is  the 
case,  however,  so  much  so  that  when  my  friend  Dr  J.  A. 
Smith  a  year  or  two  ago  wished  to  compare  the  semi-fossil 
bones  of  a  beaver  found  in  a  superficial  deposit  in  Scotland 
with  the  recent  skeleton  of  a  beaver,  the  comparison  could  not 
be  made  in  Scotland  from  want  of  a  specimen  of  the  re- 
cent animal  in  any  of  the  museums    in   that   country.     I 
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applied  to  Mr  Mackenzie  to  assist  us  in  remedjing  this 
deBcieiicy,  and  he  lias  very  kindly  done  so  by  sending  both 
a  full-grown  living  b{?averi  and  a  fcetus  taken  from  the 
mother  before  birth.  In  sending  a  living  specimen,  Mr  Mac- 
kenzie remarked  that  it  would  probably  ultimately  answer  the 
purpose  of  a  skeleton,  should  the  climate  of  Edinburgh  not 
agree  with  the  animal's  constitution.  I  bad  destined  it  for 
the  pond  in  the  Edinburgh  Royal  Botanic  Gardens,  where 
Professor  Balfour  could  have  given  those  interested  in  natural 
history  an  opportunity  of  studying  its  habits  at  their  leisure. 
It  might  easily  have  been  kept  alive  if  it  once  had  reached  the 
gardens.  There  would  Lave  been  no  difficulty  in  supplying  it 
with  birch  twigs  and  branches,  its  native  and  proper  food; 
and  Mr  Mackenzie  informs  nie  that  it  is  by  no  means  par- 
ticular in  its  food,  and  that  if  it  had  the  run  of  the  kitchen 
(that  is,  1  presume,  the  opportunity  of  selecting  what  it  chose 
from  the  debris  of  an  ordinary  family's  table)  it  would  do 
very  well.  Unfortunately,  it  never  got  the  chance  of  trying 
the  climate  of  Edinburgh,  nor  we  the  chance  of  trying  experi- 
ments upon  it  or  its  food,  It  reached  London  alive,  but  that 
was  all.  It  died  next  morning.  It  was,  however,  carefully 
transmitted  to  me,  and  along  with  the  foetus  received  last  year 
was  presented  by  me  to  Professor  Guodsir,  who  has  under- 
taken to  make  a  careful  dissection  of  it,  and  to  communicate 
anything  he  might  think  of  interest.  There  are  a  number 
of  points  in  the  internal  anatomy  on  which  information  is 
wanted,  such  as  the  castor,  and  the  glands  which  produce  it,  and 
others  which  might  throw  light  on  some  disputed  (I  cannot  call 
them  doubtful)  points  in  its  economy  and  habits.  For  instance, 
we  know  from  Hearne,  that  the  usually  received  notion  that  the 
animal  uses  its  tail  as  a  trowel  to  plaster  its  work,  is  merely  a 
vulgar  prejudice,  arising  from  its  flapping  it  on  the  ground 
oocaaionally,  and  more  particularly  when  about  to  plunge 
into  the  water.  Now  an  examination  of  the  muscles  of  the 
tail  might,  were  it  necessary,  throw  light  upon  this  point. 
But  I  imagine  that  the  whole  structure  and  habits  of  the  ani- 
mal explain  the  use  of  the  tail  sufficiently  even  without  ana- 
tomical assistance.  On  examining  its  external  peculiarilics  we 
find  that  its  fore  paws  and  feet  are  short  and  comparatively 
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small  and  weak,  and  not  provided  with  a  web  ;  the  claws  are 
strong,  and  well  adapted  for  digging,  but  not  equal  to  those 
of  the  hind  feet.     The  hind  feet  and  legs  are  enormously 
strong,  the  fingers  united  by  a  strong  broad  web,  the  claws 
ezcessively  developed,  and  each  in  the  form  of  a  strong  gouge. 
The  combination  of  machinery  in  the  fore  and  hind  legs  and 
feet  thus  corresponds  with  what  we  know  of  the  habits  of  the 
animal  so  far  as  that  can  be  observed ;  and  the  structure  of 
that  portion  whose  working  is  difficult  to  be  observed  in  action, 
or  has  not  been  noticed  sufficiently,  shows  what  its  real  work- 
ing is.     Those  who  have  observed  the  animal  in  its  native 
hannts,  tell  us  that  it  uses  the  fore  paws  for  carrying  the  mud 
and  stones  used  in  its  constructions,  and  that  it  carries  this 
stuff  between  them  and  its  breast,  which  quite  corresponds 
with  their  attitude  in  my  dead  specimen.     It  no  doubt  uses 
the  fore  paws  for  other  purposes,  as  digging,  swimming,  and 
walking  (for  nature  seldom  or  never  creates  an  organ  merely  to 
fulfil  one  purpose).   As  clearly,  the  hind  paws  are  much  used  in 
digging,  but  most  in  swimming ; — the  powerful  hind  leg,  enor- 
mous web  foot,  and  strong  claws,  would  prove  this  although  no 
one  had  ever  seen  the  animal  using  them.     Combine  these 
different  actions  of  the  fore  and  hind  feet  together  and  sec  what 
would  be  the  result.    Suppose  the  animal  swimming  across  its 
pond  or  river  with  a  burden  of  heavy  materials  clasped  to  its 
breast  by  its  fore  paws,  and  powerfully  propelled  by  its  hind  legs, 
and  that  it  had  no  tail  or  only  a  common  tail — what  must  inevi- 
tably be  the  consequence  'i  The  hind  feet  would  propel  the  animal 
rapidly  enough — no  doubt  about  that — ^but  where  to? — why,  to 
the  bottom,  for,  being  overloaded  in  front,  it  would  be  top  heavy, 
and  its  head  becoming  directed  obliquely  downwards  the  more 
violent  the  exertions  of  the  hind  feet,  the  sooner  it  would  reach 
the  bottom,  and  the  deeper  its  head  would  be  buried  iu  the  mud. 
That  this  is  the  necessary  and  inevitable  consequence  of  the 
want  of  the  action  of  the  fore  paws,  will  be  evident  to  every  one 
if  they  will  merely  fsincy  what  would  be  th(.'  result  of  their  try- 
ing to  swim  with  their  arms  folded ;  of  course,  if  there  is  not 
only  the  inaction  or  abeyance  of  the  fore  arms  to  be  conquered, 
bat  also  the  weight  of  a  load  of  mud  or  stones  to  be  counteracted, 
aconnterpoisiDgleverof  more  than  ordinary  power  will  be  ne- 


eCHtry,  tnd  tkv  h  MffGvl  W  ift*  inmi  tai  kawntal  tail, 
which  if  e<m«tr*esi>)j  w.  ii#  )«k  jr^siafits  for  ataining  sndi 
an  object.  Were  it  ^Servnn  w  fcJsctidj  iSaee^  the  end  would 
not  be  utsverol ;  cappwe  h  T«nKa>  iikc  a  fii^'c  tail,  it  would 
snswer  eqvallT  vdl  u  a  gyrmi^g  ^x^n*  hnt  oot  as  a. 
cotioterpwse.  It  ■««  l«  fKv«cfsL  ai>d  it  moet  be  bwi- 
zontal,  10  a«  to  pT«s  lna£j  4&vx.varb,  aed  ac  the  par- 
fK>«e  here  ia  to  tbcreaee  Rsaaa^c  axii  friea^m,  and  not  to  di- 
njiniih  it,  it  'u  iear:Atii  'A  Lair^  'x  xearij  eo.  aiMl  coreied 
with  poljgtntal  fcaiei-  A  few  sea:un*i  kain  occnr,  int^- 
speraed  between  ibts,  but  tacse  an  ^.-ot  abnded  as  the; 
woqM  hare  been  had  tl>e  tail  bcca  msiA  as  a  trctwel.  That 
thtfl  is  the  interpretation  *A  tike  himkm*  and  purpose  of  the 
tail  is  I  think  self-crident  frca  its  fitcess.  The  habit  of 
flapping  the  tail  on  the  gnnokd  befoev  pJsa^ng  into  the  water 
is  probablj  only  the  mechanical  rcpedttGo  fA  the  action  with 
which  it  habitoall;  starts  into  motioB,  and  which  in  the  water 
is  essential  to  its  progress. 

The  teeth  of  the  bearer  are  often  quoted  a«  good  examples 
of  the  mode  in  which  rodent  teeth  grow  from  tbe  pnlp  at  their 
base,  with  a  hard  enamel-like  steel  <«  tbe  outer  edge,  and 
softer  material  on  the  inner  side,  and  thus  bare  their  sharp- 
ness and  chiael-Iike  form  alwajs  kept  up  bj  the  rery  thing 
which  at  first  sight  woold  seem  to  be  likely  to  make  them 
blant — riz.,  their  constant  nse.  The  incisor  teeth  in  the 
foetus  are  conical,  thns  showing  that  the  chi^l  form  in  the 
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Tisible."  In  my  specimen  it  is  not  thickly  clothed  with  hairs  ; 
it  18  rather  sparingly  clothed  with  hairs,  and  the  scales  are  very 
apparent  under  them.  He  also  says  that  <*  its "  (the  tail's) 
"  upper  surface  is  of  a  hair-brown  colour,  considerably  darker 
than  any  other  part  of  the  animal,  and  contrasts  strongly  witli 
the  inferior  surface,  which  is  white."  The  upper  surface  of 
the  tail  in  my  individual  is  not  nearly  so  dark  as  the  back  of 
the  body ;  still,  however,  as  it  agrees  in  all  other  respects  with 
Mu$  UucopuB^  I  have  no  doubt  that  it  is  that  species,  and  that 
these  differences  are  only  accidental  variations  in  my  specimen. 

Shrew-Mole  ?  (JScalops  Canadensis,  Cuv.) — I  have  had  no 
opportunity  of  comparing  this  animal  with  any  named  speci- 
mensy  and  my  determination  is  made  entirely  from  the  descrip- 
tion in  Sir  J.  Richardson's  "  Fauna  Bor.  Amor.'*   My  specimen 
agrees,  for  the  most  part,  with  the  description  in  that  work  ; 
but  there  are  one  or  two  points  on  which  I  am  not  quite 
satisfied.    In  particular,  the  whole  of  the  fore  foot  is  said  to 
Iiave  a  close  resemblance  to  that  of  the  common  mole.     Now, 
although  this  has  a  general  resemblance,  it  cannot  be  said  to 
bear  a  close  resemblance.     It  wants  the  sabre-shapcd  bone  of 
the  mole,  and  the  nails  are  greatly  smaller.     The  description 
of  the  nails  of  the  shrew-mole  is,  that  they  arc  large,  white, 
and  have  a  semi-lanceolate  form,  with  narrow,  but  rather  ob- 
tuse points.     These  in  my  specimen  can  scarcely  (according 
to  my  ideas)  be  said  to  be  large  ;  but  large  is  a  word  of  very 
doubtful  interpretation ;  what  is  large  to  one  person  may  be 
very  small  to  another;  so  that,  on  this  item,  I  must  mark  my 
species  with  a  query. 

There  is  one  point  in  the  history  of  the  shrew-mole  which 
I  should  like  to  see  either  confirmed  or  expunged  from  our 
books — ^vis.,  that  although  a  burrowing  animal,  it  has  the  sin- 
gular habit  of  coming  daily  to  the  surface  exactly  at  noon. 

Sorea  parvus,  Say. — This  shrew  may  be  readily  distin- 
gmshed  from  other  American  shrews  by  its  tail  being  rounded 
instead  of  being  more  or  less  angular.  One  might  be  disposed 
to  think  that  this  is  a  character  of  little  value,  depcndin*; 
merely  on  the  greater  or  less  plumpness  of  the  indiviiluni :  but 
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it  don  not  appear  to  be  lo,  ud  otber  eliu«et«ra  concur  witli 
this  to  esUbluh  the  species. 

This  one  is  certunlj  not  well  named  ;  as,  though  un- 
doubtedly a  small  animal,  it  is  the  largwt  of  the  North  Ame- 
Hcan  species. 

Sorex  FortUri,  Rich. — The  tall  in  this  species  is  quad- 
rangular. It  is  the  smallest  qnadrnped  known  to  the  Indians ; 
and  I  cannot  call  to  mind  any  qnadmped  with  which  I  am 
acquainted,  from  any  qoarter  of  the  world,  which  is  smaller. 

Among  the  specimens  which  have  been  sent  me  is  one 
which  differs  slightly  from  the  description  of  S-  FortUri. 
Its  colour  is  wholly  monse-dnn,  whereas  that  of  Forsteri  is 
wholly  cloTe-browo  on  the  back.  The  specimen  is  in  spirits, 
however ;  and  the  cloTe-brown  being,  from  what  we  see  in 
other  specimens,  a  tinge  of  that  colonr  in  certain  lights,  it  is 
probable  that  the  darker  colonr  is  merely  owing  to  the  mediam 
in  which  it  has  been  sent ;  at  all  erents,  that  the  specimen  is 
at  most  only  a  variety. 

AUERtCAN  Ottek  {Lvlra  Canadeiuia). — I  have  received  a 
specimen  from  the  York  Factory  district,  in  the  shape  of  a 
medicine-bag,  which  is  a  favoorite  nse  of  it  with  the  na- 
tives. 

II.  (H  Sem  Prob>tiM.~{y.)  Lagotia  pwlBels.    (?.)  Zooteire  ireligMta. 
(8.)  Goretliria  Sertolarue.      (4.)  On  Stentor   MnUeri  and  Stentur 
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viridi$f  which  I  had  discovered  some  time  before,  together  with 
two  other  species,  Lagotia  hyalina  and  atro-purpurea* 
The  present  species,  Lagotia  producta^  was  found  in  great 
profusion  in  the  tanks  of  Miss  Gloag  of  Queensferry,  in  August 
last,  and  resembles  Lagotia  viridis  in  its  general  characters. 
It  has  the  same  long  green  body,  surmounted  by  a  horse-shoc- 
shaped  or  two-pronged  rotatory  organ,  each  prong  formed  of 
a  membrane  folded  together,  like  the  ear  of  a  hare,  and  edged 
by  a  muscular  band  fringed  with  vibratile  cilia.  It  inhabits 
also  a  similar  flask-shaped  cell,  with  bent  neck  and  trumpet- 
shaped  mouth.  But  the  body  of  Lagotia  produvta  is  greatly 
prolonged  in  comparison  with  that  of  Lagotia  vhidis;  the 
eolonr  nearly  black,  and  the  gullet  a  wide  sac,  and  not  a 
spiral  canal.  In  the  present  species,  the  neck  of  the  cell  has 
become  a  long  wide  tube,  greatly  disproportionate  to  the  flask- 
shaped  part  from  which  it  projects ;  the  whole  bearing  some 
resemblance  to  a  long  jack-boot.  A  careful  examination  of 
the  anatomy  of  the  cell  reveals  a  structure  of  singular  interest 
and  beauty.  It  consists  of  three  elements — (1.)  a  homy  or 
chitinons  case,  lined  with  (2.)  a  layer  of  dark  green  sarcode, 
and  covered  with  (3.)  a  thin  layer  of  colourless  sarcode ;  so 
that  the  cell  is  not  a  mere  extraneous  house  in  which  the  ani- 
mal lives,  but  is  a  quasi-bony  framework,  buried  in  an  exten- 
sion of  the  living  flesh  of  the  animal,  and  growing  with  its 
growth.  And  this,  I  believe,  holds  good  with  regard  to  the 
tubes  of  other  genera  of  Vorticellina.  It  is  especially  to 
be  seen  in  Vagincola  valvata,  a  species  which  I  have  de- 
scribed to  the  Society,  and  in  which  the  layer  of  sarcode  lining 
the  tube  serves  to  support  and  partly  to  form  a  valve,  which 
rises  and  &IIs  with  the  movements  of  the  animal  within. 

The  chitinous  case  of  L.  producta^  or  that  part  of  it  cor- 
responding to  the  body  of  the  flask,  resembles  that  of  Lagotia 
viridis  ;  but  the  neck  or  tube  is  composed  of  a  spirally-wound 
ribbon  of  chitine,  the  upper  edge  of  each  spiral  slightly  over- 
lapping the  lower  edge  of  the  spiral  arising  above  and  within 
it,  and  being  slightly  everted.  The  edges  have  no  chitinous 
connection  with  each  other,  but  are  retained  in  their  places 
by  their  fleshy  coverings.  One  might  suppose  that  the  tube 
was  formed  and  gradually  increased  in  length  by  a  continual 
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•MitKoi  to  the  JeagA  of  the  Mpin\  ribbon,  ud  tbftt  with  the 
"ien*ma^  ige  of  the  animal  the  number  of  ^ir«I  tana  would 
eontiniuJly  iucreaee.  Snch,  howerer;  is  not  the  case,  as  I 
'^l  proceed  to  ehow. 


Mode  of  JUprodtK^om  in  LayotitM, 

Ac  I  wu  Muioos  to  ascertain  the  mode  of  reprodaetion  is 
l^fptix,  I  wa«  kindly  allowed  to  take  away  with  me  seTeral 
ot  the  itones  from  the  aqnariom.  These  were  placed  in  a 
l^rge  ^Mn  Teseel  of  sea-water,  and  careful  daily  search  was 
nwde  for  some  weeks  to  discoTer  Iwrae,  but  without  saccess, 
alduntgb  young  I^goti^  were  beginning  to  attach  themselves 
to  the  iides  of  the  glass.  At  last,  I  discovered  several  dark 
green  specks  swimming  in  the  water :  these  were  caught  one 
by  one,  placed  in  large  fiat  cells,  and  covered  by  bell-glasses, 
to  prevent  evaporation,  where  they  became  developed  into 
I^otiaa. 

The  young  of  Lagotia  prodacta,  in  its  earliest  stage 
(fig.  4),  is  a  short  cylindrical  body,  with  rounded  extremities 
of  a  dark  sea-green  colour.  The  surface  of  the  body  is  marked 
by  coarse  8tri»,  each  of  which  carries  a  fringe  of  long  lashing 
cilia,  by  the  aid  of  which  the  animal  urges  itself  rapidly 
through  the  water,  at  the  same  time  rotating  on  its  axis.  It 
quickly  assumes  a  more  lengthened  form  (fig.  5),  the  ante- 
rior extremity  of  the  cylinder  puts  forth  a  fringe  of  long  cilia. 
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of  the  animal  "were  completed,  the  young  Lagotia  had  in- 
creased in  size,  and  itd  tube  had  become  more  opaque. 

The  spiral  structure  of  the  tube  appears  to  afford  a  provision 
for  its  growth  similar  to  that  found  in  the  articulated  shell  of 
the  Echinus.  In  Lagotia  producta,  increase  in  length  of  the 
tube  would  be  effected  by  the  deposition  of  chitine  on  both 
edges  of  the  spiral  ribbon,  while  increase  in  its  calibre  would 
take  place  by  the  gradual  unrolling  of  the  same.  The  chi- 
tine is  probably  secreted  by  the  thick  inner  coat  of  the  tube ; 
while  the  external  coat  appears  to  act,  like  the  "  colletoderm  " 
of  loophytes,  as  a  cement  for  attaching  the  cell  to  the  rocks. 
These  young  Protozoa  frequently  assembled  in  clusters,  and 
secreted  a  quantity  of  "  coUetodermii'  which  glued  all  their 
cells  into  a  single  mass. 

So  far,  the  observation  as  to  the  reproduction  of  Lagotia  is 
in  some  measure  satisfactory ;  but  it  still  remciins  to  be  dis- 
covered how  the  ciliated  larvaa  are  produced.  In  Ephtylia 
ffiutons,  one  of  the  Vorticellina  to  which  Lagotia  is  allied,  an 
encysting  process  takes  place,  according  to  Stein,  by  which 
the  animal  takes  the  form  of  an  Acineta.  The  ciliated  head 
is  absorbed;  the  body  is  inclosed  in  a  tough  tunic;  and  nu- 
merous long  capitate  tentacles  arc  put  forth,  which  have  the 
property  of  sucking  tubes,  and  quickly  absorb  the  fluid  con- 
tents of  any  animalcule  coming  in  contact  with  them.  Within 
this  Acineta  body  one  or  more  ciliated  embryos  arc  formed, 
and  successively  given  off,  until  the  substance  of  the  Acineta 
is  entirely  exhausted,  and  it  becomes  an  empty  sac.  A  similar 
transformation  into  the  Acineta  state  has  been  noticed  in  Va- 
ginicola,  a  still  nearer  ally  of  Lagotia.  I  have,  however,  not 
been  able  to  detect  any  such  change  in  the  subject  of  this  notice. 


2.  Zootcirca  religat'i.     (Fig.  7.) 

This  Protozoan  is  an  inhabitant  of  deep  water,  and  was 
dredged  from  the  oyster-beds  opposite  to  Newhavcn.  It  was 
attached  in  considerable  numbers  to  the  concavity  of  the  lower 
valve  of  an  old  oyster-shell,  from  whence  it  propagated  itself 
to  the  sea-weeds  of  the  vessel  in  which  it  was  confined. 
Zooteirea  may  be  briefly  described  as  an  Actinophrys  mountcMl 
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on  %  eotiuactile  sulk.  Actinoiduys,  agmio,  eonsiBts  of  ft  glo- 
bolftr  maM  of  rareode,  in  which  nuj  be  distiogiuHhed  two 
tiuoes :  fto  ioterikal  one,  vhich  1  %)al\  cftll  "  endoskrc,"  en- 
veloped by  u  eiurnal  tiuoe,  "ectosarc."  The  endosarc  ia 
dense,  loaded  with  molecnUr  matter  and  nutritiTe  grannies  ; 
the  ectosare  transparentr  and  produced  into  tentacular  ap- 
pendages, Aetinophrys  haa  no  month.  Animalcules,  seited 
by  the  tentacles,  are  drawn  to  the  gnrfaee  of  the  body,  the 
soft  sarcode  of  which  becomes  depressed,  closes  over  them,  and 
envelops  them.  They  sink  into  the  endosarc,  and  ara  ab- 
sorbed. The  endosarc  is  the  alimtniary  tistue ;  probably 
also  the  reproductive  tissoe.  The  ectosarc  exercises  the 
prehensile  function.  Tl|^  tentacular  processes  of  Actinophrys 
are  homologous  with  those  prehensile  processes  of  the  "  ec- 
toderm "  which  I  hare  described  as  existing  in  several  classes 
of  aquatic  animals,  and  to  which  1  hare  given  the  term  "  pal- 
pocils,"  a  term  which  has  lately  been  adopted  by  my  friend  Mr 
Gosse,  in  his  interesting  paper  on  Sareodi/etion  catenata. 
In  Zooteirea,  when  expanded,  the  whole  of  the  ectosarc  is  pro- 
longed into  long  and  exceedingly  attenuated  palpocila,  until  the 
animal  assumes  the  appearance  of  a  globular  brush  of  spun  glass 
mounted  on  a  transparent  stalk.  When  irritated,  the  animal 
slowly  contracts  its  stalk  until  the  body  is  brought  close  to 
the  surface  on  which  it  is  attached,  and  the  palpocils  are  con- 
tracted to  a  mass  of  little  nodules  (fig.  7,  b).  The  stalk  is  homo- 
geneous, and  is,  as  are  the  palpocils,  a  process  of  the  ectosarc. 
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its  anatomical  structure  is  prolozoan,  it  can  be  classed  in  no 
described  family  of  Protozoa.  It  consists  of  three  parts :  Ist^ 
An  oblong  cushion  of  opaque  granular  sarcode  (fig.  8,  a) 
attached  to  the  corallum  of  the  zoophyte,  and  sometimes  con- 
taining a  few  vesicules.  2d,  A  long  column  attached  to  the 
cnshion  (6),  bearing  a  brush  of  short  tentacles.  This  column 
consists  of  two  tissues ;  an  outer  coat  thrown  into  numerous 
transverse  folds  or  wrinkles  (fig.  9,  a),  and  an  inner  core  dis- 
playing a  faintly-marked  longitudinal  structure  (b).  At  tlie 
top  of  the  column  this  inner  coat  appears  to  terminate  in  a 
brush,  or  rather  mop  of  from  ten  to  more  than  forty  tentacles 
(e),  which  have  occasionally  a  slow  and  rather  irregular 
waving  motion,  though  they  are  generally  at  rest.  3</, 
There  exists,  but  not  invariably,  a  long,  spindle-shaped,  and 
rather  curved  process  of  a  granular  tissue,  similar  to  that  of 
the  cushion  (fig.  8,  c),  also  attached  by  one  extremity  to  the 
upper  surface  of  that  body,  and  having  at  its  unattached  ex- 
tremity a  clear  space,  which  opens  externally  by  a  small  oral 
aperture.  This  body  is  often  absent,  and  I  have  seen  it  at- 
tached alone  to  the  Sertularia.  I  am  therefore  inclined  to  con- 
sider it  either  a  gemma  or  a  parasite  belonging  to  Grcgarinie. 
Although  Gorethria  bears  no  resemblance  in  form  to  any  known 
Flrotozoan,  it  has  anatomically  all  the  elemental  tissues  of  an 
Actinophrys.  Let  us  suppose  an  Actinophrys  in  which  the 
ectosarc  or  prehensile  tissue  is  segregated  from  the  endosarc 
or  nutritive  tissue,  the  former,  instead  of  forming  a  multitude 
of  palpocils,  being  gathered  together  into  a  single  large 
tentacle,  surrounded  in  greater  part  by  a  wrinkled  cuticle,  and 
undergoing  division  at  its  summit  into  a  number  of  palpocils. 
Such  a  structure  I  have  observed  in  the  compound  palpocils 
situated  on  the  tentacles,  at  the  extremities  of  tlie  rays  of 
Solaster  papposa,  and  such  appears  to  be  the  structure  of 
the  ''  mop"  of  Gorethria.  Food  taken  by  the  palpocils  would 
be  transferred  through  the  soft  sarcode  composing  the  centre 
of  the  pillar,  and  digested  by  the  granular  endosarc  of  the 
cushion  below.  I  have  seen  the  spores  of  AlgoB  thus  absorbed 
into  and  pass  through  the  tentacles  of  Ephelota  apiculosa, 
A  like  observation  has  been  recorded  with  regard  to  the  ten- 
tacles of  an  Acineta.     From  xS^n^^ov,  a  mop. 
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*■  0»  SfalfiiUg  'StaU»r]  JtfmiZm  amd  toffimeut.      (Fig.  II.) 

In  the  ]igt  editioii  of  PritAzii't  '■  Infiumial  Animslcale*'' 
it  u  Kued  Uist  £f«n/4>r  MHUri,  "  when  kept  long  in  gltss 
TMwIs,  fjutcn  tbemjelre*  to  the  sides,  form  s  slim;  covering 
wimd  them,  uid  die ;"  ftod,  farther,  thmt  Ehrenberg  had  re- 
nurked  that  "  thej  would  gndoallj  eongregate,  select  some 
pmrticaUr  spot,  and  then  attach  themeelTefl,  erincing,  as  it 
were,  not  onlr  a  degree  of  eocialitv,  hot  a  mental  acti?ity.'' 
In  their  appreheneion  of  these  facts  1  believe  the  authors 
above  quoted  to  be  mistaken.  It  b  well  known  that  many 
aquatic  ODimala  have  the  power  of  secreting  maases  of  viscid 
gelatinous  matter,  which  does  not  readily  undergo  decomposi- 
tion, to  serve  as  a  nidos  for  the  protection  of  their  ora.  Thus 
the  nndibranchiate  and  other  moUoscs  deposit  on  stones  and 
weeds  long  convoluted  ribbons  of  clear  firm  jelly  filled  with 
their  eggs,  which  remain  therein  until  hatched.  Many  in- 
secta,  aquatic  in  their  earlier  stages  of  existence,  adopt  the 
same  mode  of  protecting  their  young.  In  the  genera  Sertu- 
taria,  Plumularia,  Campanularia,  and  Laomedea,  species 
also  are  found  in  which  the  young  undergo  partial  develop- 
ment whilst  still  contained  in  gelatinous  cases  attached  to  the 
exterior  of  the  reproductive  cells,  as  I  have  already  described 
to  the  Society  in  the  case  of  Laomedea  lacerata.  Other 
animals  employ  tlio  same  maVter  to  form  envelopes  or  loricfc. 
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jelly.  It  then  immediately  proceeds  to  multiply  itself  in 
geometrical  proportion  by  fissure  until  masses  are  formed, 
which,  under  favourable  circumstanceSi  attain  a  diameter  of 
three  or  four  inches,  and  consist  of  aggregations  of  many 
thousands  of  zooids.  In  this  Protozoan  the  division  is  not 
complete;  the  zooids  are  united  by  fine  threads,  which  permeate 
the  gelatinous  mass,  and  are  homologous  n^ith  the  stalks  of 
Epistylls.  These  threads  also  appear  to  have  the  property  of 
transmitting  nervous  impressions  through  the  whole  mass  of 
this  compound  animal,  and  rendering  the  movements  of  the 
associated  zooids  consentaneous. 

When  in  England  spme  years  ago,  I  found  in  one  of  my 
fresh-water  aquariums  a  great  number  of  specimens  of  Sten- 
tar  Mulleriy  each  one  of  which  was  surrounded  at  its  base  by 
a  flocculent  deposit  similar  in  structure  to  the  lorica  of  Oph- 
rydium  versatile^  and  into  which  the  animal  could  withdraw 
itself.  At  first  I  considered  that  this  state  was  the  result  of 
disease,  but  further  experience  showed  that  the  deposit  was 
never  absent.  Many  of  the  animals  inhabited  a  tall  gelati- 
nous pillar,  by  which  they  raised  themselves  considerably 
above  the  surface  on  which  they  grew  (fig.  11).  Others  by  fis- 
sure had  formed  colonies,  which  were  attached  to  the  glass,  or 
hang  downwards  while  floating  on  the  surface  of  the  water  ; 
others,  again,  were  swimming  naked  in  search  of  sites  for  fu- 
ture erections ;  but  no  fixed  animals  were  found  to  be  destitute 
of  a  lorica.  I  have  repeatedly  met  with  this  animal  since, 
and  always  in  the  same  loricated  state. 

In  the  summer  of  1857,  a  small  species  of  Stentor,  of  a 
deep  chestnut  colour,  occurred  in  the  pond  of  the  Edinburgh 
Botanical  Gardens,  which  is  in  the  habit  of  secreting  a  lorica 
like  that  of  Stentor  MullerL  This  species,  which  I  have 
called  C(utaneu8,  selects  the  tips  of  the  shoots  of  Myriophyl- 
lorn  for  its  abode,  and  glues  all  the  opening  leaflets  together 
with  a  mass  of  jelly,  from  which  the  zooids  protrude  their 
wheel-bearing  heads.  The  possession  of  a  lorica  removes 
SUntorea  MUlleri  and  ecutanetia  from  the  family  Vorticellina 
to  that  of  Ophrydina,  which  (says  Ehrcnberg)  **  includes  true 
Vorticell»  or  Stentors  inclosed  in  a  gelatinous  membranous 
little  box"  or  shell.     In  the  last  family,  a  new  genus  will 
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hare  to  be  forsH  (or  tfceir  n«f«MB,  for  vkich  I  |mipoM  the 
name  of  SalpuUm,  frw  mx^mt^  a  trmmpeter. 

Since  the  abon  «»e  vnneB,  bt  frimd  Mr  Alder  has  u- 
formed  me  that  he  hie  also  fiaroTeied  £./kro(fHC<a  near'^ne- 

montb. 


Tnitn  nfglerti  '£.>  Ob  At  BtrtUfmrmt  4f  HippoaoM  (Bongain- 
tOIm)  BriteBHie*  ?>fr—  Aa*«ajlii  I EadtwdriM^  nmam.  (3.)  Oit 
t&c  Dmrdopm^M  tf  HtJo  Tml»  ^5cra)HU>>rM  CkiTnon.  Bj  T- 
Stutbill  Wugvi.  H  D. 


Pig.  1.  ClavMia  Botrii.  f 
S.  Bfdn,  mi*  (Stn 


■  K>j«.     3.  COTBUaBofa 


1 .  Oft  f A«  Bepn-dmetioft  of  Tarris  aeglecta. 
Th«  only  obserrations  that  we  bare  ag  to  the  reproduction 
of  the  gTmnopthalinatOlU  Medose  are  those  of  Mr  Gosse  with 
regard  to  Turrit  negletta.  He  is  the  pioneer  who  first  ac- 
tually witnessed,  or  rather  caught  a  glimpse  of.  the  reprodac- 
tion  of  a  bydroid  soophjte  from  a  recognised  species  of  Me- 
doaa.  In  September  1832,  he  saw  the  oval  porple  gemmnles 
of  Turria  negUeta  escaping  from  the  walla  of  the  ovaries,  and 
dropping  down  to  the  bottom  of  the  ressel  in  which  they  were 
confined,  where  tbey  moved  slowly  aboat  by  means  of  their 
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cimen  of  Turris  neglecta  laden  with  dark  crimson  ova.  This 
prize  I  acoommodated  with  a  commodious  apartment,  in  which 
it  might  exercise  the  duties  of  maternity.  After  a  weary 
delay  of  nearly  a  fortnight,  the  young  made  their  appearance 
as  dark  crimson  ciliated  larva;.  These  underwent  the  changes 
80  well  described  by  Mr  Gosse ;  but  instead  of  being  destroyed 
by  starvation  in  their  infancy,  the  four-armed  polyps  under- 
went a  farther  development  into  a  zoophyte  resembling  Clava 
rq>ens  (fig.  1,  Plate  III.)  The  young  of  Turris  neglecta, 
which  I  now  place  on  the  table,  and  to  which  I  have  given  the 
name  of  Clavula  Gossii,  may  be  described  as  follows : — 

Clavula  Gossii  (Proles  Turris  neglectce).  Polypary  creep- 
ing, sheathed  in  a  chitinous  polypidom.  Polyps  minute, 
seated  on  short  stalks,  spindle-shaped,  furnished  with  about 
twelve  tentacles ;  upper  row  of  tentacles  long,  filiform,  four  in 
number,  erect ;  rest  of  tentacles  scattered,  shorter,  inclined 
upwards ;  colour  crimson. 

2.  On  the  Development  of  Hippocrcnc  (Bougainvillea)  Britannica 

from  Atractylis  (Eudendrium)  ramosa. 

This  paper  appeared  as  a  note  to  Dr  Wright's  paper  on 
Atractylis  on  page  449,  Vol  I.,  of  the  Proceedings. 

3.  On  the  Development  of  Hydra  tuba  (Strobila)  from  Clirysaora. 

In  September  last,  I  extracted  a  larger  number  of  young 
from  the  reproductive  sacs  of  Chrysaora.  The  young  in 
their  first  stage  are  (as  has  been  repeatedly  observed)  swim- 
ming ciliated  larvsB.  The  greater  part  of  these  attached 
themselves  to  the  surface  of  the  water,  and  hung  downwards  as 
globular  sacs  seated  on  long  thin  pedicles  or  stalks  (Plate 
III.,  fig.  2).  The  pedicles  were  suiTounded  by  a  thick  and 
very  transparent  gelatinous  case,  corallum,  or  polypidom.  The 
globular  sac  acquired  a  mouth,  and  afterwards  four,  eight, 
sixteen  tentacles  successively.  As  the  Hydra  grew,  it  pro- 
duced additional  attachments  from  its  body.  The  bases  of 
these  attachments  in  the  fully-developed  Hydra  appeared  as  a 
number  of  closely-aggregated  circles  (fig.  3),  in  which  the 
four  tissues,  coUetoderm  (a),  corallum  (6),  ectoderm  (c),  and 
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endoderm  (d),  could  be  diatinctly  made  out  in  those  speehnmi 
Attached  to  enrfacee  of  glass.  It  appears,  froio  the  abon 
obserTatioDB,  that  the  Hydra  tuba  u  not  a  naked  pol^,  at 
faitherto  deBcribed. 

IV.  aptdmtm*  of  the   LaMem   Fly   of  Brituh    Bondurat  hope  w- 

MbiUd  b;  J.  A.  Smith.  M.B. 
Thew  appeared  to  be  the  Pulgora  lattnuiria,  Linn.,  mnd  were  Mat 
fbr  etbibition  bj  Hr  Jambb  B&mu,  FrertonpaM.  It  aeemeil,  Dr  Smith 
■aid,  to  be  lUlI  undecided  aniong  natnralitts  whellieT  theee  Siee  wete 
reallj  lominoni  at  lima*  or  not.  Other  lomiBona  to-callad  fire-fliea  be- 
longed to  tlie  claat  of  beetlM  (CoUopttra).  It  wai  of  importaiiBe,  there- 
fore, tlut  the  Qodoobted  evidence  of  eje-witneMea  ahoold  be  prodooed; 
and  it  wh  nggeeted  that  Mr  Bank*  be  invited  to  write  to  hii  cone- 
■pondenta  in  Hondmaa  for  information  on  tbe  tabject. 

V.  Note*  of  FoMi  from  the  Old  Red  Sandstone  of  the  South  of  Scot- 

land. By  JoBN  Alex.  Smith,  M.D. 
A  apeciinen  of  a  foatU  plant  waa  exhibited  fo>m  the  Upper  Old 
Red  Saudetone  of  Rozbn^hahire.  It  waa  fonnd  laat  anttuim  in  the 
Denholm  Hill  quarry,  in  the  white  rock  of  ita  opper  beda.  The  plant 
waa  appatentl;  a  Fueut  or  aea-weed ;  ita  a^  waa  nther  more  than  one- 
fourth  of  an  inch  in  width,  and  divided  dtchotomooBlj  into  nomerona 
branchee,  covering  part  of  the  nirface  of  the  itone  for  about  a  foot  or  ao 
in  length.  The  few  planta  found  in  this  hwalit;  had  been  reoentlj  de- 
aoribed  bj  the  Sev.  Mr  Duncan,  Denholm,  in  a  aketch  of  the  geologj 
of  the  diitrict  oontainod  in  a  work  on  the  "  History  and  Antiquitiea  of 
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bj  mbont  ^  in  its  greatest  breadth,  and  exhibits  a  tranBYerie,  or  rather 
radiating,  Nriee  of  eight  depresiioni,  graduallj  increasing  in  depth,  and 
thowing  lines  of  punctures,  corresponding,  he  supposed,  to  the  rows  of  the 
projecting  teeth ;  and  the  fossil  was  all  the  more  strikingly  displayed 
from  the  colour  of  the  sandstone  being  completely  discharged  around 
the  cast,  which  appears  as  a  patch  of  white,  in  the  dull  red  of  the  sur- 
itnmding  stone.  He  sent  the  fossil  for  examination  to  Mr  Hugh  Miller 
a  few  months  before  his  lamented  death,  and  received,  in  reply,  the  fol- 
lowing interesting  note : — 

"  Shrubmoust,  30th  June  ISoG. 

**  Mt  nxAm  Sir, — ^Yonr  fossil  is  the  Old  Red  Ctenodus  of  Agassiz  (his 
Goal  Measure  Ctenodu^  belongs  to  a  different  genus) ;  but  though  he 
gifW  a  (his  Old  Red  Oicnodut)  a  generic  standing  of  its  own,  it  is  in 
reality  a  portion  of  the  previously  described  Dipterian  genus.  The  Dip- 
imruB  had  two  triangularly  arranged  groups  of  teeth  on  its  palate,  and 
yoor  ipeoimen  is  a  remarkably  distinct  impression  made  by  one  of  these 
I  eonld  ihow  yon  groups  of  teeth,  were  you  to  do  me  the  pleasure  of  look- 
ing in  upon  me  here,  tiiat  would  fit  into  your  impression  well  nigh  as 
ezaetly  as  a  seal  would  into  the  wax  which  it  had  stamped.  Your  speci- 
men is  the  second  of  Dipterui  which  I  have  now  seen  from  the  Upper  Old 
Bed  Sandstone.  The  first, — a  gill  cover, — is  in  the  collection  of  Mr 
FtatriekBulf  of  Elgin.  I  have  been  prostrated  by  another  attack  of  my 
did  enemy,  inflammation  of  the  lungs,  and,  afler  being  confined  to  my  bed 
fyt  a  fortnight,  am  but  slowly  recovering.  Portobello  has  many  visitors 
at  present ;  bat  I  have  seen  little  of  scientific  men,  and  have  had  little 
of  aoientifie  oonTersation  for  the  last  three  quarters  of  a  twelvemonth  ; 
and  should  you  chance  to  come  this  way,  it  would  gratify  mo  much  to 
have  half  an  hour's  talk  with  you  among  my  fussils.  Some  of  my  Old 
Red  ones  would,  I  am  sure,  cast  not  a  little  light  on  the  detached  organ- 
iims  of  your  south-country  beds. — I  am,  my  dear  Sir,  yuurs  very  truly, 

**  Hugh  Miller. 
"  Dr  JoHM  A.  Smith.'* 


Wtduttdayy  22d  December  1858. — William  Rhind,  Esq.,  President, 

in  the  Chair. 

X  W.  Laidlay,  Esq.  of  Seacliff,  and  John  M.  Mitchell,  Esq.,  Mayville, 
TVittity,  were  elected  members  of  the  Society. 

The  Offloe-Beareri  for  the  session  were  elected  as  follows : — 
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iVuidtfnti.— Andrew  Horn;,  £«q.,  W.S.;  WiUUm  Rlund,  Biq.; 
ThomM  StrethiU  Wrigit,  M.D. 

CmmeH.—y!.  H.  Lowe,  M.D. ;  Alexander  Rom,  E»q. ;  George  L<«id, 
Eiq.,  W.S. ;  John  Hatton  BdfooT,  H.D.,  ProfesMr  of  Botanj,  Uninr- 
(itj  1  Jamea  M'Boin,  M.D.,  R.N. ;  Jotm  GoUatmm,  M.D. 

Secretary, — John  Aleimoder  Smitb,  M.D, 

Atsittant  Secretary. — Jamet  Boyd  DaTies,  Esq. 

rrwKurw.— William  OUphant,  Etq. 

Honorary  Librarian. — Robort  F.  Logas,  Esq. 

Library  Committee. — John  L.  Stewart,  Baq. ;  Alexander  Brj aon,  Eiq. ; 
Patrick  Dalmahoy,  E»q.,  W.S. 

The  following  Donation!  to  the  Library  were  laid  on  th«  table,  and 
thank*  voted  to  the  donors : — 

1.  Annates  dea  Sciences  Fh7*iqiiea  et  Natnrelles  d'Agrienlture  «t  i'la- 
dustrie,  Pabli^  par  U  Soci^tj  Royal  d'Agricultim,  ias.,  de  Ljon, 
Tomei  VL,  VII.,  VIII.,  IX.,  X.,  and  XI.— From  the  Royal  Society  of 
Agriculture  and  Indiutry  of  Lyon*.  S.  Geolo^cal  SnrTej  of  Cuiada — 
Report  of  Prognat  for  the  years  1S53-56,  printed  by  order  of  the  L^ia- 
lative  Astembly,  Toronto  ;  with  qnarto  Atlaa  of  Tariooa  lakee  and  liToa. 
— From  Sir  W.  E.  Logan. 

The  following  commnnicationa  were  then  read : — 

I,  Mr  Rhind  exhibited  a  gpaeimen  of  black  (hale,  displaying  a  branch 
of  Ltpidodendron  several  inches  in  length,  with  the  Lepidottnbu*  at> 
tached  to  its  extremity,  which  was  found  by  Mr  R.  H.  Traquair,  in  the 
beginning  of  August  last,  in  a  ttTatuni  of  very  fissile  black  shale  expoaed  - 
in  the  bed  of  the  Water  of  Leith,  a  little  below  the  church  at  Colinton. 
This  shale  abounds  in  the  stems  of  Lepidodcndra,  in  detached  Leptdo- 
Mtrobi  and  Lepidophylli;  and  in  what  eeems  to  be  impTeesians  of  very 
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of  the  Eolidn  oontaiiii  at  its  eztremitj  a  small  ovate  vesicle,  communi- 
oating,  through  the  biliary  sac,  with  the  digestive  system,  and  opening 
externally  hy  a  minute  aperture  at  the  end  of  the  papiUoD.     This  vesicle 
is  found  crowded  with  compact  masses  of  thread-cells  ;  which  masses,  in 
Solu  na^Mkt  consist  of  aggregations  of  small  and  large  thread -cells,  iden- 
tical in  siie  and  shape  with  those  of  Hydractinia,— on  which  this  Eub's 
preysy — ^not  contained  in  capsules,  but  cemented  together  by  mucus. 
When  we  consider  that  each  of  the  vesicles  is  in  indirect  communication 
with  the  stomach,  I  think  we  may,  without  presumption,  suggest  that  the 
maisee  of  thread-cells  found  in  EoUb  nana  are  quail  ficcal  collections  of 
the  ihread-cells  of  Hydractinia,  which,  protected  by  their  strong  coats, 
have  escaped  the  digestive  process.     In  corroboration  of  this  view,  I  may 
mention  that  the  thread- cells  of  EolU  pa^uUoia,  as  figured  in  the  work 
of  Alder  and  Hancock,  have  a  perfect  resemblance  to  those  found  in  the 
Actinias,  which  last  animals  furnish  an  Abyssinian  repast  to  these  oar- 
niToroiu  moUnsca."     Dr  Wright  afterwards  found  that,  as  to  the  above 
idea,   he  had  been  anticipated  by  his  friend   Mr  Gosse,  who,  in  his 
"  Tenby/'  after  noticing  the  existence  of  the  throad-cells  in  the  papilla;, 
remarks: — "The  inquiry  I  suggest  would  be,  How  far  the  presence  of 
thiead-eells  might  be  connected  with  the  diet  of  the  mollusc?      And 
whether,  seeing  the  forms  of  the  missile  threads  vary  in  different  gcneru 
of  loophytesi  the  forms  of  the  corres^wnding  organs  in  the  papillcc  of  the 
Bolides  would  vary  if  the  latter  were  fed  exclusively  first  on  one  and 
then  on  another  genus  of  the  former."     He  afterwards  found  that  Mr 
Hnzlej  had  also  doubted,  previously  to  Mr  Gosf^e  and  himself,  whether 
the  thxeed-cellt  of  the  Eolidss  were  not  adventitious.     Here  were  three 
independent  observers  to  whom  the  idea  has  suggested  itself;  Mr  Huxley 
had  iint  hinted  it ;  Mr  Gosse  suggested  it,  and  how  it  might  bo  found  to 
be  true ;  Dr  Strethill  Wright  also  had  suggested  it,  and  given  two  in- 
•tanoea  in  ooiroboration  of  his  opinion,  and  to-night  he  proceeded  to  do- 
tail  ofaeervationB  which  would,  he  hpped,  entitle  it  to  be  enrolled  as  a 
profed  fact  in  the  records  of  science.     ls<,  A  specimen  of  Eolis  nana 
WM  brought  home  f^rom  Morison's  Haven,  on  a  shell  covered  with  Hydrac- 
tinia,  taken  f^rom  a  rock-pool,  in  which  was  a  profuse  growth  of  Cam- 
panuiaria  JoAnttomt.     The  papilloe  of  this  Eolis  contained  the  two 
kinde  of  thread-cells  which  are  found  on  Hydractinia,  together  with  tlie 
luge  thread-cells  which  occur  within  the  reproductive  capsules  of  C. 
2d,  An  Eolis  caronata  was  taken  at  Queensferry,  on  a 
dve  apeoimen  of  Coryne  decipiens,  which  was  very  abundant  there. 
The  thread-cells  of  C.  decipiens  were  very  distinctive,  being  very  large, 
oval,  yi  containing  a  four-barbed  dart.     The  thread-cells  of  the  Eolis 
and  Ooiyne  were  carefully  compared  together,  and  were  found  to  be 
idflOticaL     Sd,  Dr  M^Bain  and  Dr  Wright  found  an  Eolis  Drummondii 
00  a  fine  specimen  of  Tnhularia  indivisa.     They  first  carefully  examined 
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th«  thread-cellt  of  tbe  TnbnkrU,  mnd  found  four  kiitda,  two  (latge  ud 
udbII)  of  ft  n««r]j  globnlu  diape,  eadt  eontainiBg  »  fiMn-barbed  dwt, 
and  two  (laige  and  null)  of  an  alnond  (baiw,  the  laiger  one  eontuniag 
a  thread,  fbnuahed  with  a  Ungibened  bniah  of  TCeuTBd  faorbo.  Tbay 
then  examined  the  papilbe  of  the  Eoli*,  and  fband  the  ovate  ■««  flUed 
witli  an  inducriminate  miztnie  of  all  the  foar  kind*  of  thread-coUi  fonnd 
on  Tvbuiaria  mdivUa.  Itlh,  Dr  M'Bain  and  Dr  Wright  fotmd  b  tptn- 
men  of  EolU  LantUburffU  on  SutUndiium  ram«itxn.  EudtKdntua 
romeum  waa  fumithed,  a*  to  tho  bodies  of  its  polyps,  with  werj  imrga 
beon-ahaped  thraad-cella,  in  which  an  onbarbed  stjle  could  be  detected, 
while  the  tentacles  of  the  polyps  are  coTeted  with  excoedinglj  miniita 
oelli.  They  eompared  the  thread-eella  of  the  EodeDdriam  with  thoM 
found  in  the  sac  of  Eolia,  and  found  both  kinds  ideatieaL  Ltuthf,  Dr 
Wright  had  kept  the  Rpecimen  of  Sotit  Dnnnmandii  abo re-mentioned 
faiting  for  a  long  tims,  aod  then  introdooed  it  to  a  large  specimui  of 
Corynt  dtcipiem  fresh  from  the  lea.  The  next  morning  every  polyp 
of  the  zoophyte  bad  vaniibed,  and  the  ovate  sacs  of  the  Eolis  were 
packed  with  the  dUtinctiTe  thread-celli  of  the  Coryne,  mixed  with  a  fitw 
throad-oella  of  T.  indivita,  the  ramains  of  ita  fenaer  feast.  He  alao 
found  the  thraad-cella  of  C.  de^ipieiit  in  the  alimentary  eanal.  It  waa  at 
one  time  supposed  that  thread-oeUs,  or  Cnids,  •>  Mr  Goese  had  named 
them,  were  only  to  be  fonnd  in  the  hydioid  and  helianthoid  polype  and 
the  Meduue ;  Professor  Allmau  afterwards  diMorered  them  in  a  specie* 
ofLoiodes.aprotoioananimalcale;  and  Dr  Wright  had  the  good  fbrtune 
to  find  them  on  the  tentacles  of  an  annelid,  Spio  leticomu,  and  also  on 
the  tentacles  of  Cydippe,  one  of  tbe  Ctenophora.  Since  then  he  had 
observed  them  on  the  very  minute  tentacles  of  Alcinoe,  another  of  ths 
Gtanophoni.  In  all  these  classes  of  animala  thread-cells  were  developed 
within  the  ectoderm  or  skin  of  the  animal,  and  in  many,  snoh  as  in 
T.  indivita,  each  within  a  distinct  and  very  apparent  sac,  and  not  in 
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III.  Notiee  of  a  Skull  of  the  Troglodytes  Niger,  Desm.,  the  Chimpanzrt\ 
found  ina^* DevH-houee"  Old  Calabar,  Africa.  By  John  Alexr. 
Smith,  M.I). 

The  skull  on  the  table  was  one  of  those  interesting  objects 
of  natural  history,  for  the  exhibition  of  which  the  Society  is 
indebted  to  the  zeal  of  our  Treasurer,  Mr  William  Oliphant, 
and,  through  him,  to  the  missionaries  of  the  United  Presby- 
terian Church  at  Old  Calabar.  It  was  sent  home  by  Mr 
Archibald  Hewan,  the  Mission  surgeon,  and  was  entitled  by 
him  the  skull  of  an  ape,  taken  from  an  old  "devil-house" 
at  the  Ghiinea  Company's  villages,  about  a  hundred  miles  from 
the  mouth  of  the  Old  Calabar  River.  It  is  the  skull  of  an  adult 
Chimpanxee,  indicated  by  its  general  appearance,  the  calva- 
rium  smooth  and  rounded,  the  partially  obliterated  sutures,  and 
the  full  complement  of  teeth,  well  ground  down  on  their  sum- 
mits. These  teeth  are  similar  in  number  to  those  of  man. 
The  skull  measures  19  inches  in  circumference,  in  the  line  of 
the  alveolar  processes  of  the  incisor  teeth  in  front,  and  the  oc- 
cipital protuberance  behind  ;  and  rather  more  than  7  inches  in 
length  between  the  same  points  in  a  straight  line.  The  skull 
of  an  adult  male  is  described  as  measuring  8i  inches  in  length  ; 
this  is  probably  therefore  the  skull  of  an  old  female, — the 
muscular  ridges  being  but  slightly  marked  ;  the  space  between 
the  incisor  teeth  and  the  canines  is  very  slightly  developed, 
measuring  little  more  than  1-lOth  of  an  inch.  The  charac- 
teristic  high  superciliary  ridge  of  the  Chimpanzee  is  strongly 
marked;  showing  at  a  glance  the  very  vague  cliaracter  of 
any  deductions  as  to  the  amount  of  brain,  to  be  drawn  from 
the  extent  of  what  is  called  the  facial  angle  in  a  cranium 
such  as  this.  This  formidable  animal  stands  some  3  feet  10 
inches  high,  the  male  reaching  the  height  of  4  feet  from  thu 
top  of  the  head  to  the  sole  of  the  heel  in  a  straight  line.  You 
are  aware  these  creatures  have  been  frequently  described 
as  reaching  a  much  higher  stature  (it  was  believed  with  in- 
creasing age),  but  it  now  appears  from  the  recent  researches  of 
naturalists,  both  in  America  and  in  this  country,  that  there 
are  at  least  two  distinct  species  of  Chimpanzee,  inhabiting  in 
one  instance  the  same  district  of  country,  one  of  whicli  is 
much  larger  than  the  other.     The  cranium  now  exbibited  be- 
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longs  to  the  Bmaller  Bpecies.  The  larger,  the  Troglodyta 
gorilla,  stands  5  feet  high  and  upwards.  The  T.  Niger 
IB  found  in  varions  parte  of  the  western  coasta  of  tropical 
Africa,  as  the  Guinea  coast  and  Angola,  and  also  between 
these  distant  places,  as  in  this  instance  on  the  Calabar  Kver, 
thus  showing  a  pretty  extensive  range.  The  large  Chimpanzee, 
or  Troglodytes  gorilla,  has  been  brought  from  the  neigh- 
bourhood of  the  Gaboon  River,  nearly  under  the  Line,  where 
the  T.  niger  has  also  been  procured ;  but  future  inquirera 
will  probably  give  the  former  also  a  much  more  extended 
range,  as  the  huge  Chimpanzees,  said  to  have  been  seen  in 
various  parts  of  weeCem  tropical  Africa,  will  probably  turn 
out  to  be  the  gorilla ;  and  what  have  been  supposed  to  be 
merely  exaggerated  tales  may  thus  have  more  truth  in  them 
than  we  have  been  inclined  to  give  the  narrators  credit  for. 
The  killing  of  one  of  those  formidable  creatures  is  considered 
a  great  feat  by  an  African  brave ;  and  in  this  instance,  ap- 
parently, the  skull  had  been  preserved  as  of  great  value,  if  not 
also  for  worship.  You  observe  there  ia  a  piece  of  copper  wire, 
1  foot  11  inches  long,  and  2-lOtha  of  an  inch  thick,  which  is 
wrapped  twice  in  a  vertical  direction  round  the  skull,  pasaing 
through  the  temporal  fossffi  of  each  side,  behind  the  Buper- 
ciliary  ridge  above,  and  the  nasal  foBsse  below.  Hammered 
copper  wire  is  the  current  money  of  this  part  of  Africa ;  so  the 
amount  of  metal  used  in  ornamenting  this  skull  shows  the 
high  value  the  owner  had  placed  on  it.     It  was  taken,  I  have 
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erected ;  it  is  left  open  at  one  end,  and  in  it  the  valuables  of  the 
deceased  are  placed — ^his  furniture,  clothes,  utensils,  and  food. 
These,  however,  are  shortly  after,  more  or  less  damaged  or 
broken,  for  one  of  two  reasons,  if  not  for  both — either  to  kill 
ihe  articles  themselves  (for  in  Calabar  all  things  are  supposed 
to  possess  life),  that  their  spirits  may  go  to  benefit  the  spirit 
of  the  deceased,— or,  to  prevent  people  from  sacrilegiously 
stealing  them.  The  whole  being  intended  as  an  offering  to  the 
fetish,  or  evil  spirit,  and  left  as  sncred  to  the  memory  of  the 
deceased.  As  in  other  parts  of  Heathendom,  an  evil  spirit  is 
worshipped,  as  well  as  a  good  spirit ;  and  fear,  which  is  the 
moving  principle  of  their  worship,  naturally  makes  more  re- 
spect be  paid  to  the  bad  than  to  the  good,  the  vengeance  of  the 
former  being  most  feared,  and  therefore  greater  pains  are  taken 
to  propitiate  his  anger.  The  principal  fetish,  or  evil  spirit, 
worshipped  in  the  houses  of  Old  Calabar  is,  strange  to  say,  a 
human  skull  without  the  lower  jaw,  which  is  tied  by  bands  of 
plaited  leaves,  crossing  one  another,  to  the  top  of  a  thick  block 
of  wood,  the  upper  part  of  the  rounded  stem  of  which  is  also 
wrapped  about  with  bands  of  plaited  leaves  or  thongs.  Dr 
Sommerville  kindly  showed  me  one  of  these  in  his  possessiuu. 
We  may  therefore  suppose  this  skull  of  the  T.  niger  had  been 
offered  as  a  highly  valued  propitiatory  offering  to  ihe  fetish, 
if  not  also  worshipped  as  the  representative  of  the  much-feared 
fetish  or  evil  spirit  itself  in  the  home  of  the  man  from  above 
whose  grave  it  was  taken. 

Crania  of  the  two  species  of  Chimpanzee  are  described  by 
Professor  Owen  in  the  Transactions  of  the  Zoological  Society 
of  London.  Captain  Wagstaff,  who  brought  them  to  Bristol, 
stated  "that  the  natives,  when  they  succeed  in  killing  one  of 
these  Chimpanzees  (the  gorilla),  make  a  fetish  of  the  cranium. 
The  specimensbore  indications  of  the  sacred  marks  in  broad  red 
stripes,  crossed  by  a  white  stripe,  which  could  be  washed  off. 
Their  superstitious  reverence  of  these  hideous  remains  of  their 
formidable  and  dreaded  enemy  adds  to  the  difficulty  which  a 
stranger  has  to  contend  with  in  procuring  specimens.*'  This 
quotation  shows  how  general  is  the  feeling  of  superstitious 
dread  which  appears  to  exist  with  regard  to  these  Chimpanzees, 
creatures,  which  of  all  the  lower  animals,  in  their  structure 
and  general  appearance,  make  the  nearest  approach  to  man. 
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TV.  XolUtt  of  tomt  of  our  Rartr  Birdt.    By  Jobh  Axkxb.  Smith,  M  J). 

i'l.)  Notiee  of  the  Tttroo  mtdiu»,  T.  hybridtu,  or  O'rcgallua  Ay&ruliu 
of  Antbon,  ThU  beaatifnl  bird  iimt  fonaerlj  beliflTod  bj  BOine  Xitii- 
nli«t*  to  b«  a  diitinot  ipoeiea,  «nd  by  othen  menly  a  hybrid  between 
the  Caperetilzie  and  Black  Cock.  The  specimen  now  exhibited  wu 
kiUcd  abant  tbe  33d  of  November,  by  Major  J.  W.  Wedderbarn, 
near  Loyal  Hoom,  Alyth,  Pertbibire.  The  bird  ia  a  male ;  it  ii 
interawdiaCe  in  tin  between  the  capercailzie  (T.  urogallut),  and  th* 
black  gnnt{T.  Utrix).  meainring  28)  inchei  in  length,  and  weighed 
S  lb*.  10  oi.  The  general  appearance  of  the  plumage  ii  darker  than 
tbe  eapcTcailiie ;  the  hill  ia  black  like  the  black  gronae  ;  tbe  bead 
aad  Beck,  which  ihowt  the  bearded  throat  of  tbe  capercailzie,  i«  of 
titA  colour,  with  reddiab  purple  leflectiona,  eapecially  brilliant  on  the 
bnait ;  there  ar«  a  few  vhite  featbera  on  the  lower  part  of  the  breast  and 
ftbdoasB,  a*  ia  the  eapereailaie ;  and  the  tail  hat  the  lateral  featheia  the 
ton^wrt.  a*  in  the  black  cock, — the  external  onea  being  slightly  ctured 
outwaid*.  Tbe  stomach  was  filled  with  bada  of  heather,  and  not  of  the 
pin*,  which  is  the  raTonrite  food  of  the  capercailiie.  Birds  of  this  kind 
bar*  been  Tory  rarely  obaerved  in  Scotland  of  late  yean  i- they  are  said, 
lH>w«T«r,  tw  hare  been  occasionally  noticed  in  ancient  time*.  Lloyd  men- 
tiuM  that  they  occur  in  Norway,  but  are  not  common ;  and  they  are  some- 
tiiMM  wilt,  Yarrell  informs  ui,  with  the  capercailzie  to  the  London 
mark«l*.  • 

(9.^  I)r  Shitii  exhibited  a  specimen  of  the  Laniui  txevbilor,  Penn., 
IttttirmlGrcy  Shrike,  which  was  killed  a  few  daysagoby  DrC.  NelwHi 
•I  I'itnii,  near  Dunbar.  Tbe  bird  is  a  yonng  male,  and  may  be  con- 
•>«ltr»J  ■*  only  an  occasional  winter  visitor  to  Scotland. 

fS.)  Two  ajiocimcns  of  the  Pintail  Duck,  Dafila  caudacuta,  Gould, 
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beAy  QaUinula  chloroput^  and  a  water  ouzel,  Cinclug  aquatinigf  both 
apparently  iwallowed  yery  shortly  before  the  fish  was  captured.  The 
pike  weighed  30  lbs.,  and  measured  4  feet  4  inches  in  length.  It  was 
taken  on  the  estate  of  the  Duke  of  Atholl,  in  Perthshire,  and  is  now  pre- 
ferred in  fhe  valuable  Anatomical  Museum  of  the  University. 


Wednesday^  26th  Januartf  1859. — T.  Strethill  Wkigut,  M.D., 

President,  in  the  Chair. 

The  Donations  to  the  Library  were  as  follow : — 

1.  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, 1857-8 ;  Notice  of  some  Remarks  by  the  late  Mr  Hugh 
Miller. — From  the  Academy  of  Natural  Sciences  of  Philadelphia.  2. 
Mtooires  de  la  Soci^t6  Imperial  des  Sciences  Naturellcs  de  Cherbourg, 
Tome  IV.,  1856.  —  From  the  Society.  3.  Graduation  Address, 
Aogast  1858;  On  the  Structure  and  Growth  of  Timber,  and  on  the 
D17  Rot  in  Wood  ;  Notice  of  the  Palm  House  in  the  Royal  Botanical 
Garden  at  Edinburgh,  by  Professor  Balfour.  —  From  the  Author. 
4.  Quarterly  Journal  of  the  Geological  S^ociety  of  London,  No.  56, 
NoTember  1858. — From  the  Society.    Thanks  were  voted  to  the  donors. 

The  following  communications  were  then  read  : — 

L  CcntribuiumM  to  the  Natural  History  of  the  Jlitdsou's  Bay  Terri- 
torieM,  Aves. — Part  I.  {Numerous  Specimens  were  exhibited.)  By 
Andrew  Murray,  Esq. 

Before  commenciDg  the  eDumeration  of  the  birds,  I  should 
wish  to  make  an  ample  preliminary  acknowledgment  of  the 
assistance  I  have  received  in  determining  them,  from  our  cele- 
brated ornithologist  Sir  Wm.  Jardiue,  Bart.,  and  also  from 
Dr  J.  A.  Smith  of  Edinburgh.  Their  extensive  knowledge  and 
familiarity  with  the  subject  have  saved  me  much  labour ;  and 
wherever  the  species  were  difficult  of  determination,  the  reader 
has  the  satisfaction  of  knowing  that  it  is  introduced  in  accord- 
ance with  the  careful  examination  and  deliberation  of  these 
gentlemen  as  well  as  myself. 

Arehibuteo  Sancti  Johannis.  (Gmcl.) 

Received  both  from  Severn  House  and  Trout  Lake  Station. 
Very  near  our  own  Arehibuteo  lagopus^  or  rough-footed  fal- 
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con ;  indeed,  the  pale-colonred  specimen  scaroel;  diffen  from 
aome  European  flpecimens  of  that  bird. 
FaUo  pertgrinwt  (Gmel.),  (Peregrine  Falcon). 

Trout  Lake  Station  and  Serern  Hoose,  Hndaon's  Bay. 
Sir  J .  Bichardeon  says  this  bird  is  frequent  in  the  barren  groonds. 
Sir  W.  Jardine  tells  me  it  is  the  Faleo  anatvm,  Bon^.,  of 
the  American  ornithologists.     Well  known  at  New  Jenej 
'  from  the  havoc  it  makes  among  the  water-fowl  in  winter.   Mr 

Ord  says,  that  the  ducks  when  stmck  hj  it  are  lacerated  from 
the  neck  to  the  rump. 
Faieo  candieam  (Gmcl.),  (American  Gyr  Falcon). 
York  Factory. 

A  constant  resident  in  Hudson's  Bay  territories,  known  aa  the 
"speckled  partridge  hawk,"  and  the  "  winterer.'' 
Circut  eyaneut  (Linn.),  (var.  Hudtonieiu)  ;  or  it  may  stand  C  Hud- 
lonietu,  (Linn.) 
From  Moose  Factory  and  Severn  House. 
The  male  varies  from  theEnropean  specimens,  in  the  upper  parts 
Iwing  darker,  and  in  the  lower  breast  and  the  belly  being 
barr6d  at  wide  intervals  with  pale  sienna,— t^^reeing  In  this 
respect  with  the  figure  given  by  Bonaparte  in  his  continua- 
tion of  "Wilson's  North  American  Ornithology."    Theyonng 
mala  dlfTors  in  the  darker  general  plumage  and  the  deeper  tint 
of  tlio  oiuniia  on  the  under  parts. 
Nypttn  nitwi  (Dnud.),  (Snowy  Owl), 
York  Fiinliiry. 

'I'wH  Ix'autiful  HiMcimcns  received ;  one  wholly  white  without  a 
mIhkI"  dnrk  spot. 
Surnia  fwtrrM  (Umul.),  (Hawk-Owl). 
Triilil  Itakii  Sbition,  Severn  House. 
Aiin  tirwhyoHf.  (SlK.ri-Kiiml  Owl). 
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Agdaius  phcsmceus^  (Vieillot.) 
Hudson's  Bay. 

This  showy  bird  winters  in  vast  numbers  in  the  soutlicm  parts 
of  the  United  States  and  Mexico.     Its  range  to  the  north 
does  not  pass  the  57th  parallel. 
Agelaius  xanthaeephalus,  (Bonap.) 

From  Hudson's  Bay. 
rTurdus  migratoriuSy  (Linn.),  (American  Robin). 
Severn  House,  Trout  Lake  Station. 
The  colour  is  unusually  bright  in  the  specimens  received. 
Seiurus  Novshoracensis  (Bonap.),  {aquaticus,  Sw.) 

Severn  House. 
Anthua  LudovicianuSf  (Gmel.) 

Hudson's  Bay. 
Sghneola  testiva^  (Gmel.) 

Hudson's  Bay,  Trout  Lake  Station,  Severn  House. 
Known  throughout  the  whole  of  the  fur  countries. 
Sylvieoia  striata  (Gmel.),  (Blackpoll  Warbler). 

Hudson's  Bay,  Trout  Lake. 
Sjflvieola  parus, 

Severn  House,  Trout  Lake. 
Otoeorys  comutus  (Sw.),  (Shore  Lark). 
York  Factory,  Severn  House,  &c. 
Appears  common. 
Plectrophanes  nivalis  (Linn.),  (Snow- Bunting). 

Severn  House,  Trout  Lake  Station,  Iludson^s  Bay. 
Only  goes  to  the  south  when  the  snow  l)ccomes  deep. 
Plectrophanes  Lapponicay  (Linn.) 

Trout  Lake  Station  and  Severn  House. 

Like  the  last,  is  common  to  the  northern  regions  of  both  Europe 
and  America. 
Plectrophanes  pictus,  (Sw.) 
Severn  House. 

Seems  scarcer  than  the  others.     Sir  J.  Richardson  mentions 
that  he  had  only  obtained  one  specimen.     Three  have  been 
sent  to  me. 
Zonotrichia  leucophrys^  (Gmel.) 
Severn  House,  Hudson's  Bay. 
Zonotrichia  albieoUis^  (Gmel.) 
tlndson's  Bay. 

This  species  winters  in  the  southern  parts  of  the  United  States. 
Among  the  Cree  Indians  it  bears  the  euphonious  appella- 
tion of  Oochoechimmcnaw-kaw-mawkaw-seesh. 
SpisMa  montieola  (Gmel.),  (Emberizu  canadensis.  Faun.  B.  Am.) 
Serem  House. 
This  bird  winters  in  the  Unit(^d  States. 
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Xinotn  borealit  =  eatxeaeem  (Gould). 
Severn  House. 

The  same  bird  known  in  this  country  as  the  Mealy  B«dpoll. 
Loma  leueopttra,  (Gmel.) 

Hudson's  Bay,  Severn  House,  and  Trout  Lake  Station. 
Corythue  enucleator  (Linn),  (Pine  Grosbeak). 

Severn  Hou^v, 
Scoltcopkagug  ferrvp'neut,  (Gmel.) 
Se?em  House,  Trout  Lnke. 

The  most  northern  species, — called  Rusty  Grakle  by  Americans. 
The  male  is  not  rusty,  but  the  female  has  a  ferruginous 
tinge. 
Iianius  teptentrionalU,  Gmel.  =  fiorea/i*  of  Vieillot,  "  Orn.  Amer. 
Sept ;"  but  he  unfortunately  gave  tliR  same  name  to  a  Euru- 
pean  bird  in  his  "  Faun.  Franc.  ;"  Gmelin's  name,  therefore, 
should  stand.     It  is  very  difficult  to  make  out  the  birds  of 
this  genus ;  and  there  almost  seems  reason  to  look  upon  the 
American  species  as  varieties  of  the  European,  but  ornitholo- 
gists have  accepted  them  as  different. 
Trout  Lake  Station  and  Severn  House. 
T^ranntM  borealU  (Sw.),  (T.  Cooperi^  Bonap.) 
Hudson's  Bay. 

(One  specimen.)     A  rare  bird,  and  to  be  seen  in  very  few  col- 
lections. 
Colaptet  aurattu,  (Linn.) 

Trout  Lake  and  Hudson's  Bay. 

One  of  the  woodpeckers ;  but  as  it  fee<l3  on  ants,  and  therefore 
does  not  require  so  much  labour  to  get  its  food  as  the  other 
woodpeckers,  its  bill  is  less  suited  for  such  work.     It  is  onlv 
a  summer  visitant  to  the  Fur  countries. 
Aptertau  tridaetylut,  (Sw.) 
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William  in  his  inquiry.    The  above  synonymy  shows  the  re- 
sult to  which  he  has  come. 

I  also  particnlarly  drew  the  attention  of  my  friends  to  the 
white-tailed  grouse  in  relation  to  its  affinity  to  this  species, 
hut  no  specimens  of  it  have  as  yet  been  received.  Mr  A. 
McDonald,  stationed  at  Little  Whale  River,  however,  writes 
me  as  follows  on  the  subject : — "  I  am  not  aware  that  the 
white-tailed  grouse  is  to  be  found  in  this  locality.  Wo 
have  two  sorts  of  the  ptarmigan — the  large  one,  which  is  ge- 
nerally found  among  the  willows,  is,  I  believe,  the  willow 
grouse.  The  other  is  much  smaller,  and  confines  itself  almost 
entirely  to  the  rocks.*  This  latter  may  be  the  white-tailed 
grouse  to  which  you  refer.  I  have  never  seen  it  in  summer, 
and  indeed  they  do  not,  I  believe,  make  their  appearance  till 
after  a  considerable  quantity  of  snow  has  fallen.  They  are 
of  about  the  size  of  the  common  pigeon/'  He  adds,  *'  I  will 
be  able  to  procure  good  specimens  of  both  these,  and,  if 
possible,  in  the  various  stages.'*  As  specimens  of  this  white- 
tailed  grouse  are  exceedingly  scarce  in  museums  in  Britain 
such  a  supply  will  be  acceptable. 

Tstrao  Canadensis,  (Linn.) 

Trout  Lake  and  Hudson's  Bay. 
Tetrao  phasianeUus,  (Linn.) 
Trout  Lake  Station. 

The  Teir<to  obscurus  (Bicli.  and  Sw.),  or  Dusky  Grouse  of  tlio 
Northern  Zoology,  has  not  yet  been  received. f 
Pdrsana  Carolina  (Linn.),  (Carolina  Hail). 

Severn  House. 
Plumalis  Virgini€icuSf  (Borkh.) 

Trout  Lake  Station  and  Severn  House. 

The  American  representative  of  our  golden  plover,  specifically 
distinguished  from  it  by  its  lesser  size,   and  the  axillary 
fiMiihers  being  dusky,  instead  of  white.    Like  our  own  golden 
plover,  this  bird  is  highly  prized  as  food. 
Charadrius  ssmlpalmatus^  (Kaup.) 

Trout  Lake  Station  and  Severn  House. 
Plentiful  in  Arctic  America. 

*  Thii  Mnaller  bird,  if  not  the  white-tailed  specieSy  will  be  L.  mutu*  (Leach), 
or  eooimoii  ptarmigan  of  Great  Britain.  The  white-tailed  bird  cannot  be  mi^- 
tek«D,  none  of  the  tail  feathers  being  hlaek,  ns  in  the  other  two  Bpecied. 

t  Tarma  o&fCHnu  (Say),  *nd  the  Tetrao  obscurus  (Richard  and  Swain).  Fauiis 
B.  An.y  are  quite  distinct,  and  upecimens  of  the  latter  from  northern  latitudes 
■rt.miieh  wAntad. 

TOL.  n.  O 


Pnatdh^cfaiBtif^ngticmlSoeilji. 


This  maj  ht  looked  npoa  u  obIt  a  nortfaeni  state  of  out  gnj 
plover.     Xj  nwiimiiii  are  in  fbll  bnmdJKg  jtlMmage,  and  tbe 
groaad  eiAtmr  of  all  tlie  opper  patta  neulj  white ;  certiiDlj 
appeaia  to  be  inJInpwfl  br  dimale. 
Strepmitu  imtwpret,  (lian-'f 

Hadaon'a  B«t  aad  Serern  House. 

A  citizen  of  the  wotM. 
Onu  Camadttuit,  (Tenun.) 

Tront  I^e  Stadon. 
BoUtmrmt  Umtiyimotm*  Ofonta^.),  (American  Bittern). 

Serern  Honae. 
A^MMNt'w  Hwitcmiemt,  (Lath.) 

Sereni  Honae. 
Trinya  o/ptaa,  (Linn.) 

Serem  Honae. 
Toeonn*  ndaKoUnnu  (Gmel.),  (rtxif^nu,  Sab.^ 

Severn  Honae. 

The  speomou  receired  apve  with  Gmelin'a  deacription  of  tbe 
breeding  plumage,  bnl  di%r  somewhat  from  those  nsosllj 
seen,  which  generally  come  farther  from  the  soath. 
Totarau  Jimipu,  (Vieill.)' 

Serem  Honse. 
lAmota  ftdoa,  iljnn.) 

Hadaon's  Bav. 
l^MOta  Hvdtonica.  (Lath.) 

Serera  Hoase. 
I%aiaroptu  Icbatat.  (Ord.^ 

Serem  Honse. 
Anser  hyperbvmu  (Gmel.),  (Warej  ;  Snowr  Goose). 
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to  their  succeBs  in  hunting  them.    Three  skins  have  been  re- 
ceived, which  appear  to  belong  to  three  different  species ; 
the  one  of  middle  siie  being  without  doubt  the  true  Canada 
goose.    The  smallest  one  differs  in  the  form  of  the  bill,  which 
is  more  Bemicle-like ;  it  resembles  B.  Hutehinsii  ;  and  Sir 
William  Jardine  informs  me  it  agrees  very  exactly  in  size,  &c., 
with  a  bird  from  Mexico,  described  by  Cassin,  from  the  Phila- 
delphia Museum,  under  the  name  ofparvipes.  And  he  adds, — 
**'  Its  being  from  Mexico  is  no  drawback,  the  Philadelphia  Mu- 
seum possesses  only  one  specimen,  and  that  would  be  migra- 
tory." The  largest  specimen  seems  also  distinct,  and  docs  not 
wppeBX  to  have  been  described ;   and  as  it  is  obvious  that, 
whether  it  be  really  a  new  species  or  merely  in  a  different  state 
of  plumage,  it  must,  when  it  becomes  known,  be  sooner  or  later 
described  and  made  identifiable  as  a  variety,  if  not  as  a  species, 
I  think  I  can  do  no  harm  in  describing  it.  and  giving  it  a  pro- 
Tiuonal  cognomen. 

Bsniela  leucokemay  (Murray).  (Plate  I.) 
Beak  black ;  head  and  greatest  part  of  the  neck  black ;  chin 
and  throat  white,  the  white  extending  upwards  and  backwards 
beyond  the  ear  coverts,  and  also  extending  downwards  along 
the  under  side  of  the  neck  almost  to  the  end  of  the  black  por- 
tion, but  tapering  away  and  becoming  narrower  and  somewhat 
interspersed  with  black  feathers  as  it  extends  downwards;  the 
under  eyelid  broadly  white ;  the  white  on  the  cheeks,  &c., 
without  black  flecks ;  the  black  on  the  fore  part  of  the  head 
and  behind  the  white  space  flecked  with  white  ;  the  back  and 
the  wing  coverts,  the  secondaries  and  tertials  light  brown, 
with  lighter  coloured  edges  to  the  feathers  ;  primaries  dark 
brown ;  tail  feathers  black ;  the  rump  black ;  upper  tail 
coverts  white ;  lower  part  of  the  neck  pale  dirty  lavender  ; 
upper  part  of  breast  still  paler ;  lower  part  and  belly  almost 
white,  except  a  broad  pale  lavender-coloured  band  across  the 
middle,  just  before  the  tops  of  the  thighs,  or,  perhaps,  I 
should  rather  express  it  as  breast  and  belly  pale  lavender- 
coloured,  with  a  broad  white  band  across  the  breast ;  vent 
and  under  tail  coverts  white ;  legs  and  first  phalanges  pale 
brown,  probably  paler  when  in  life ;  remainder  of  the  phalanges 
and  interdigital  membranes  bright  yellow,  sparingly  spotted 
here  and  there  with  black  or  brown.     Length,  40  inches. 

Its  general  appearance  is  very  much  the  same  as  that  of  the 


52  Proeeedimga  of  tie  Royal  Pl^rieal  Soeiely. 

Cauda  gooM.     The  following  are  the  particnlare  in  vhieb  it 
diilers: — 

Id  colour. — In  the  Canada  goose  the  white  cnnt  does  not 
extend  downwards  along  the  onder  side  of  the  neck,  bat  it 
quite  abmpdj  defined,  and  cot  off;inR  UueoUema  it  does,  aa 
as  to  give  the  appearance  not  only  of  a  white  crarat  under 
its  chin,  bat  also  a  white  fnU  or  shirt  appearing  in  front  dows 
its  black  waistcoat.  In  the  Canada  goose  the  white  crarat  is 
flecked  more  or  less  with  blackish  specks ;  in  leueolcema  it  ia 
wholl  J  white.  In  the  Canada  goose,  the  black  head  in  front  of, 
and  abore  the  white  crarat,  is  wholly  black ;  in  Uaeolcena  it  is 
flecked  with  an  occasional  white  speck,  and  most  so  where  it 
joins  the  npper  mandible  both  in  ^ront  and  on  each  side.  In  tiie 
Canada  gooee  the  space  between  the  rami  of  the  lower  man- 
dible is  black  <«-  blackish ;  in  UttcoUeMa  it  is  pore  white.  The 
white  <m  the  lower  eyelid  is  eomparatirely  broad  and  distinct 
in  UucoUtma  ;  is  the  Canada  goose  it  is  a  mere  line  like  a 
thread. 

The  general  tone  of  the  plomage  of  the  body,  both  abore 
and  below,  is  considerably  paler  in  leucolatma  than  in  the 
Canada  goose— the  black  primaries  having  become  brown,  the 
brown  back  haring  become  somewhat  fawn-colonred,  and  the 
fawn-coloured  ander  side  haring  become  dirty  white,  with  a 
pale  blaish  or  larender-coloored  broad  band  stretching  across 
the  belly  between  the  two  thighs. 
The  black  on  the  neck  extends  rather  a  shorter  distance 
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surementsare  taken  from  the  specimens  which  1  have  received 
from  Hudson's  Bay,  one  of  each  bird,  and  all  these  apparently 
full  grown : — 

B.  Cana-  B.  leu-  B.  Hut- 
dens  is.     colcema.  chinsii^ 

Length  of  bird,  from  tip  of  bill  to  end  of 

tail  feathers,  measured  along  the  back, 
Length  of  upper  mandible,  from  tip  to 

where   the    downy   plumage    begins, 

measured  along  the  middle,  . 
Breadth  of  upper  mandible  across  the 

nostrils,       .... 
Height  of  upper  mandible  at  the  nos- 
trils, .... 
Length  of  head,  from  base  of  the  middle 

of  the  mandibles  to  the  occiput, 
Length  of  wing,  from  carpal  joint  to  end 

of  longest  wing  feathers, 
Length  of  tarsus. 
Length  of  first  phalanx  of  mid<nc  toe,  . 

There  is  also  a  slight  difference  in  the  arrangement  of  the 
scuta  on  the  phalanges  of  the  Canada  goose  and  leucolcema^ 
though  not  very  decided.  In  the  next  species  this  is  much 
more  marked. 

B,  Hutchinsii  f  Richard  and  Swain.  (Plat^  1). — The  pre- 
ceding measurements  show  that  this  is  a  much  smaller  bird, 
and  it  will  be  observed  that  the  proportions  are  different.  The 
bill  is  proportionally  much  smaller,  narrower,  and  deeper, 
than  in  the  other  two.  The  colour  is  much  the  same  as 
in  the  Canada  goose,  but  darker  and  richer  on  the  back, 
and  with  a  greater  shade  of  fawn  on  the  belly,  instead  of 
the  lavender  colour  in  the  Canada  goose,  owing  to  the  colour 
of  the  terminations  of  the  abdominal  feathers.  The  cravat- 
patch  wants  the  black  flecking  which  Captain  Ord  informs  me 
he  has  found  to  be  a  constant  character  in  hi.s  specimens  of 
the  Canada  goose. 

There  is  a  marked  difference  in  the  mode  of  arrangement 
of  the  scuta  on  the  first  phalanx  of  the  middle  toe.  In  the 
two  preceding  species  there  are  three  oblique  transverse  scuta 
at  the  distal  extremity,  those  further  back  being  broken  up  into 
polygonal  plates ;  while  in  this  species  there  arc  seven  broad 
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tranarerae  plates  so  placed  inetead  of  three ;  the  remainder  are 
also  transverse,  though  narrower.  The  difference  in  the  ar- 
rangement in  the  different  species  is  shown  in  the  plates.  I  hj 
no  means  say  with  any  degree  of  confidence  that  my  specimen 
is  B.  HutchinaU.  I  have  had  no  opportunity  of  examining  an 
authentic  specimen  of  that  species,  the  specimens  placed  by 
Sir  John  Richardson  in  the  museum  of  the  Edinburgh  Univer- 
sity being  no  longer  to  be  found  there ;  but  it  answers  better 
to  it  than  any  other  description,  and  therefore,  although  not 
wholly  corresponding  to  it,  I  place  it  under  this  name,  but  with 
a  query. 

I  may  add,  that  before  coming  to  the  conclusion  that  these 
two  species  were  distinct  from  the  Canada  goose,  care  has 
been  taken  to  consult  every  accessible  authority.  The  spe- 
cimens have  been  shown  to  Sir  John  Bichardson,  who  con- 
cars  in  the  opinion  that  they  are  distinct. 

The  want  of  some  information  as  to  the  habits  of  the  birds 
sent  by  my  correspondents,  deprives  us  of  one  important  aid 
in  determining  the  species.  For  instance,  Hutchin'a  goose 
differs  from  the  true  Canada  goose  in  frequenting  the  sea- 
coast,  feeding  on  mollusca,  and  having  a  fishy  taste,  instead 
of  feeding  on  herbage  in  the  fresh-water  lakes,  which  is  the 
habit  of  the  Canada  goose  proper.  This  specimen  was  taken 
at  Severn  House. 

Anat  boichai  (Linn.),  (Common  Mallard). 
Trout  Lake  Station  and  Severn  House. 
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haT6  been  acoidental,  or  it  maj  have  been  there  for  breeding 
pnrpoeea,  many  sea  ducks  having  recourse  to  fresh-water 
lakes  for  this  purpose.  A  circumstance  of  greater  interest, 
however,  is,  that  it  is  not  the  common  eider,  but  the  Kams- 
katchan  species  Somateria  V.  nigrum^  distinguished  by  a 
black  mark  in  the  shape  of  the  letter  Y  under  the  chin,  and  it 
ia  the  first  time  that  this  species  has  been  recorded  as  being 
taken  east  of  the  Rocky  Mountains.  Its  occurrence  in  Great 
Slave  Lake  certainly  does  not  necessarily  imply  that  it  is  to 
be  found  in  Hudson's  Bay  and  the  east  coast,  but  it  may  be 
80,  and  I  would  direct  the  attention  of  my  friends  there  to  it. 
It  is  so  easily  identified  by  the  black  V  under  the  chin  that 
if  it  occurs  there  I  think  we  may  now  be  certain  of  ascertain- 
ing the  fact. 

Hardda  pladaliSf  (Linn.) 

Severn  House. 
JPuUgula  ojfinis  (Eyt,  Yarr.),  (Amcr.  Scaup  Duck). 

Severn  House. 
dangvia  albeola  (Linn.),  (BufPel-headcd  Garrot). 

Severn  House,  Moose  Factory,  Trout  Lake  Station. 
Qiterquedula  Americana^  (Linn.) 

Hudson's  Bay. 

This  is  the  American  representative  of  our  common  teal. 
Sir  J.  Sichardson  remarks  that  the  only  difference  he  could  find 
between  the  common  teal  and  its  American  representative 
was,  that  the  English  bird  has  a  white  longitudinal  band  on 
the  scapulars  which  the  other  wants.  The  American  bird  has 
uaually  a  transverse  broad  white  bar  not  possessed  by  the 
Englidi.  He  makes  the  two  species  only  varieties,  but  other 
authors  have  followed  Pennant,  and  rightly  (as  it  appears  to 
me)  kept  them  distinct.  The  female  specimen  sent  me,  how- 
ver,  wants  the  transverse  white  bar,  and  Sir  John  refers  to 
a  specimen  (he  does  not  say  whether  male  or  female)  in  the 
Hudson's  Bay  Company's  Museum  which  wants  it. 

DsHdrtmeisa  sponsa  (Linn.),  (Summer  Duck). 

Hudson's  Bay,  Moose  Factory,  Trout  Lake  Station. 
Oidmnia  perspieiUata  (Flem.),  (Surf  Scoter). 

Hudson's  Bay. 
Oidemia  iwivstina  (Cassin),  (^Deglandii^  Bonap.). 

Tnmt  Lake  Station,  Moose  Factory,  Severn  House. 
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Until  pot  ri^t  hj  Sir  Wb.  JaidiDe,  I  confonsded  die  nngle 
specimen  receired  of  tbU  iperies  with  the  Oidemiafu»ca,oT  reU 
vet  scoter  of  Kitkin  and  Ennqie,  to  which  it  is  rery  closelj 
Allied — the  specific  differmeea  eonsistiiig  in  the  proportions 
of  the  hilt,  the  form  of  the  toberostj  on  it,  uid  in  the  white 
spot  imder  the  eje  bnng  Uiger.  sod  extending  in  »  narrow 
circle  partially  ronnd  the  ejelids.  Sr  William  snggests  that 
both  the  American  and  Enropean  bird  mi  j  range  in  each  eon* 
tinent,  and  that  we  ma;  find  the  American  form  here,  or  if 
not,  that  it  is  just  one  of  those  Terjr  cIok  forms  which  requires 
farther  examination  to  enable  us  to  saj  whether  it  is  an  ex- 
tent of  variation  only,  or  really  a  distinct  species. 

Oidemia  Amerieana  TLian.)  ;  Troat  Lake. 
Meryut  terrator  (Linn.);  Tront  Lake,  Severn  House. 
Mergtis  eueuUatut  (Lino.)  ;  Hadson's  Bar,  Troat  Lake. 
PeUeaaut  erytkrorkynekut  (Gmel.) ;  Hudson's  Bay. 
Zarut  eoTUtrhynehti*  (Biefa.  and  Sw.)  (?)  ;  Hudson's  Bay. 

Sir  Wm.  Jarduie  remarks  that  in  any  specimens  or 
figures  of  the  L.  zonorhynckut  which  he  has  seen,  the  black 
mark  on  the  bill  is  at  some  distance  from  the  tip,  which  is 
not  the  case  in  this  specimen.  It  does  not  agree  with  any 
other,  therefore,  most  probably,  is  a  variety  of  this  species. 

Larui  argentatut  (Gmel.) ;  Severn  House. 

Lenri*    eephat,    Bruonicli    1764    {Bvffotin,    Yarr) ;     Moose 

Factory. 
Xemi»  Bonapartn  (Biclu  and  Sw.)  ;  Severn  House. 
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IL  ObssrwUions  on  acme  of  the  Birds  received  from  the  Hudson' t  Bay 
OompeuMi^s  Territories.    By  Sir  William  Jardinb,  Bart 

Sir  William  Jardine,  in  remarking  on  the  species  of  grouse 
in  the  collection,  observed  that  there  were  two  species  to  which 
the  name  of  obseurus  had  been  applied.  The  true  dusky 
grouse  was  first  noticed  by  Mr  Say  in  Major  Long's  expedition 
to  the  Bock  J  Mountains,  and  was  named  by  him  as  a  new 
species,  Tetrcto  obseurus,  at  the  same  time  describing  it  "•  with 
a  rounded  tail,  having  a  broad  terminal  cinereous  band.*'  It 
has  an  extensive  range,  and  extends  to  California,  the  speci- 
men on  the  table  having  been  obtained  by  Mr  Hepburn  in  the 
vicinity  of  San  Francisco.  In  the  beautiful  ornithological 
volume  of  the  Northern  Zoology  by  Sir  John  Richardson  and 
Mr  Swainson,  there  is  a  bird  excellently  represented  (Plate 
59)  under  the  same  name,  but  which  is  quite  distinct  from  the 
San  Francisco  specimens. 

Some  of  our  members  will  recollect  that  a  collector  was 
sent  out  some  years  since  on  an  expedition  across  the  Rocky 
Mountains  to  Oregon  for  the  purpose  of  collecting  the  seeds 
of  hardy  trees  and  plants.  This  is  now  generally  known  as  the 
*'  Or^on  Expedition."  I  bargained  that  if  any  birds  were 
procured  they  should  be  sent  to  me,  and  among  other  interest- 
ing birds  Jeffreys  sent  a  specimen  of  a  grouse  exactly  corre- 
sponding with  Swainson's  figure  above  quoted.^  It  is  altogether 
a  distinct  and  darker-coloured  bird,  and  is  at  once  distinguished 
by  its  broad  tail,  square  at  the  end  and  entirely  black,  with- 
out any  terminal  cinereous  band ;  the  feathers  individually 
broaden  towards  the  tips,  and  give  it  a  more  than  usual 
broad  and  ample  appearance.  It  was  found  in  the  vicinity  of 
Jasper's  House,  lat.  53^  2(y.  It  does  not  agree  with  any  of 
the  birds  described  by  the  late  David  Douglass,  procured  in 
his  excursion  across  the  Rocky  Mountains,  and  I  cannot  find 
the  specimen  from  which  Mr  Swainson  drew  his  figure  ;  but 
being  quite  distinct  from  the  T.  obseurus  of  Say,  I  have 
applied  the  specific  name  of  melanuinis. 

In  regard  to  the  northern  gulls,  it  was  remarked  that  there 
were  two  birds  supposed  to  be  confounded  under  the  common 
name  of  Lama  ebwneus,  or  Ivori/  Gull,  and  it  is  uncertain 
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5ft  PnemXtft-^a^M^fmin^mtmlSaekfy. 

B»  w&Bcfc.  'rf  a£at  ^  bv  yiiiM  itearied  h  killed  b 
^ns  Arnam.  \aaa^  n«se£<ifb  are  vajdoaely  allied,  utd 
JCE  nrrnre  '^uefiii  oiflUV-oia.  7&e  qmc  it  PagopUla  efrmnAi 
TSo^K  Xnwc  BXink  Pile,  ins,  ;tke  other  Po^tfiJUbi 
>wciya»i—  Hii&t£~  m  Bnet's  ^^^>  Cab*  Jonrn.  tnr 
OtuL,  1^7^  ^  S&T-     T^  bK3R'  is  diKiBgidaked  bj  hi 

SH^  -farks  &£IL  iinei  «r^  IttmlSc  Mt  principal  reason  for 
*fTg.F-iy  -a  ^Oisse  Ea.  dtA£  &  i«HLifttI  yciaai  of  the  latter  fom 
wa«  UHK  a  f-iv  jvan  S3isc  is.  Cao&acaB  br  Mr  Sbeam,  ud 
is  BOW  in  EiT  III  mil  ai'i  ii  wiit  PciWifiag  irf  fiojml  Fbysical 
Sooesj.  nL  i.  f<.  -(  .  A:  ai^  C3u  I  eosBdercd  it  as  the  old 
P.  elmrmrta,  fcvi  I  tsA  U  Br:v  l«I.s^iBg  to  the  long-winged 
tvrm,  acri  as  *«c&  ^e  Cr^c  rvecriej  ia  this  eomtry. 

The  thaaki  gf  £h«  Sxaecr  voc  Tgced  (»  %  William  Jar- 
diae  for  his  Talaable  connwieasioa. 

m.  Notice*  «/  tk  B'jm 

hiLiud.}     Bt  J(«s  *■"  Swra.  UJ>. 

The  Inrd,  sitfa  the  jitepuaiioa  4^  iu  diieased  oTariea,  which 
I  shall  first  n4iie«,  wen  broo^i  for  exhibition  firom  the 
Anatomical  Moseoni  of  the  UiuTerdtT.  It  was  presented  to 
the  Museum  bj  Captain  J.  W.  P.  Orde  of  Kilmoiy,  Ai^ll- 
shirCf  in  which  noghbourhood  it  was  shot,  and  displayed  the 
characters  of  the  male,  espedallr  in  the  plumage  of  the  head 
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but  the  legs  were  slender,  and,  as  in  all  the  other  instances, 
mmted  the  spurs  of  the  male.  This  bird,  however,  had  the 
peculiarity  of  its  ovaries  being  perfectly  healthy,  showing  as 
they  did  nnmerous  ova ;  the  mass  developed  were  as  large  as 
barleyi  and  a  few  nearly  the  size  of  peas.  The  other  viscera 
^ipeared  healthy.  The  bird  belonged  to  the  Bohemian  or 
lighfe-colonred  variety  of  the  pheasant.  It  would  bo  of  some 
interest,  for  the  sake  of  comparison,  that  the  period  of  the  year 
should  be  stated  when  birds  of  this  kind  are  examined  ;  this 
one,  from  Peeblesshire  (owing  to  the  peculiarity  of  its  plumage), 
was  shot  in  the  beginning  of  April.  A  very  fine  specimen  of 
the  true  Fhasiamis  torquatus,  Tem.,  was  also  exhibited ;  it  is 
die  CSiinese  original,  with  the  Phasianus  colchicus^  of  our 
common  ring-necked  varieties,  and  is  seldom  seen  in  so  pure 
and  distinctive  a  state  of  plumage.  The  bird  was  the  property 
of  Mr  W.  H.  May,  Muirkirk,  in  which  neighbourhood  I  be- 
lieve it  was  killed. 

Captain  Orde  stated  he  had  examined  other  specimens  of 
ihese  so-called  mule-birds ;  in  one  he  found  the  ovaries  en- 
larged by  a  tumour  or  abscess, — another  diseased  state. 

lY.  ObtenaUom  on  British  Zoophytes.  (1  )  Coryne  implexa  (Alder). 
(2.)  ihryne  (marfforioa,  tnihx)  implexa  (Alder).  (3.)  Bimeria  vestita 
(4.)  Qarveia  nutans.     By  T.  St&ethill  WaionT,  M.D.,  &o. 

Dueriptkna  of  PUitet. 

Plate  IH. 

ng«  4.  BtmiHa  ftmUtaf  a,  single  tentacle,  the  clothed  portion  studded  with 
p«rasiticAlgB. 

C  CbryiM  impU*a.    7.  Thread-ceUs  of  do. 

Plate  IV. 

Fig.  1.  Goodtina  mlrohUU,    2.  Thread-cells  of  do. 
SL  Marginal  tubercle,  with  its  two  tentacles. 
4.  Toong  of  Cydippe. 

6.  AulciMfWiun  arbuieulaf  stalked  cluster  of  double  spermatic  sacs. 
6.  Section  of  doable  spermatic  sac — a,  tubercle  containing,  c,  barbed 
Uiraad-eells. 

1.  Coryne  implexa  (Alder). 
Under  the  title  ot  Tubular ia  implexa,  my  friend  Mr  Alder 
has  described  a  soophyte  discovered  by  Mr  R.  Howse  in  40 
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fftthoms  water,  30  miles  from  Holy  bland.  Mr  Alder's  de- 
HCription  of  it  is  as  follows : — "  Tvbularia  impltxa. — ^Tobes 
small,  per;  slender,  generally  more  or  less  contorted  below, 
smooth,  wrinkled  or  regularly  annnlated  beneatti  a  smooth 
transparent  epidermis ;  slightly  and  sabmiilaterally  branched ; 
the  branches  going  off  nearly  at  right  angles  to  the  stem,  and 
a  little  constricted  at  their  base;  gregarioos,  forming  a  densely- 
tangled  mass  of  half  to  three-qoarters  of  an  inch  in  height. 

The  polyp  of  this  zoophyte  had  not  been  observed,  for  which 
reason  Mr  Alder  considered  that  its  claim  to  a  place  in  the 
getrns  Tubularia  could  not  be  fixed  very  decidedly.  Its  most 
remarkable  feature  is  the  stmctore  of  the  corallnm  or  polypi- 
dom,  which  is  dirided  into  two  coats,  as  in  Plate  III.,  fig.  6;  a 
stntctnre  hitherto  observed  only  in  one  other  species,  the  Can^ 
panularia  caliculata  of  Hincks.  Mr  Alder  kindty  sent  me  a 
specimen  of  his  Tubularia  impUxUt  which,  after  a  careful  ex- 
amination I  concluded  to  be,  not  a  Tubularia,  but  a  Coryne ;  and 
I  wrote  to  Mr  Alder  to  that  effect.  Fortunately,  althoagh  the 
specimen  was  destitute  of  polype,  portions  of  the  polypary  or 
coenosarc  still  remained,  and  I  found  in  its  tissues  two  kinds  of 
thread-cells,  the  one  oyal,  and  containinga  barbed  dart  (fig.  7,o), 
the  other  cylindrical,  with  almost  tmncated  extremities,  in 
which  the  thread  was  not  conspicnoos.  (6),  The  first  of  these 
resembled  very  closely  the  oval,  barbed  thread-cells  of  Coryne 
dedpiens;  while  the  second,  althoagh  much  larger,  evidently 
corresponded  to  the  long,  slender  thread  -cells  found  on  the  body 
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In  September  last,  I  found  on  Inch  Garvie  the  beautiful 
large  Goryne  which  I  place  on  the  table  this  evening ;  one  of 
the  polyps  being  shown  at  Plate  III.,  fig.  G. 

2.  CoTj^ne  (margaricaf  mihi)  imple^a  (Alder). 

CormUom  branched  or  creeping;  composed  of  two  coats,  the  inner  cont 
homy,  annulated  at  intervals ;  the  outer  coat  membranous,  smooth,  longitu- 
dinally folded  near  the  polyps.  Body  of  the  polyp  cylindrical,  much  elongated ; 
■ammit  truncated,  very  transparent,  of  a  pearly  white  colour ;  mouth  sur- 
roimded  by  a  dense  white  ring.  Tentacles  small  and  slender,  very  numcroufi. 
Thrcad-eelis  on  tentacles  oval,  barbed  ;  on  the  body  of  polyp,  long,  cylindrical. 
Both  kinds  of  thread-cells  within  the  corallum. 

This  zoophyte^  as  to  its  polypary,  bears  a  close  resemblance 
to  the  Tubularia  implexa  of  Alder,  and  I  have  little  doubt  is 
identical  with  it ;  in  which  case  TubulaHa  iinpltwa  is,  as  I 
suspected,  a  Coryne.  It  has  the  same  double  structure  in  the 
tube  of  the  corallum,  and  the  thread-cells,  both  inform  and  size, 
are  identical.  The  polyp  of  the  species  is  distinguished  from 
all  others  of  its  genus  which  have  come  under  my  notice  by 
the  extreme  transparency  of  its  tissues,  and  the  small  size  of 
its  tentacles  ;  in  which  last  particular  it  resembles  the  Coryne 
ptlngiea  of  Alder,  and  even  approaches  Myrioihela  artica. 
The  thread-cells  on  the  tip  of  the  capitate  tentacle  are  of 
yery  small  size,  as  in  Myriothela,  with  the  exception  of  one,  or 
sometimes  two,  of  the  large  cells  which  arc  found  in  the  same 
situation  in  other  species  of  Coryne. 

3.  Bimeria  vestita.     (Plate  II.,  fig.  4.) 

Polypary  minute,  very  slender,  branched,  smooth,  or  wrinkled  near  the  divi 
ton  of  the  branchct,  enclosed  in  a  transparent  horny  corallum ;   polyps  vose- 
haped,  dettitate  of  proboscis ;  tentacles  slender,  alternate,  as  in  Eudcndrium  ; 

eonllum,  body,  month,  and  lower  half  of  each  of  tentacles  of  polyp  clothed  in 

mn  opaqoe  brown  membrane ;  thread-cells  inconspicuouji. 

This  remarkable  zoophyte  first  occurred  to  me  on  the  Bimer 
Bocky  near  North  Queensferry,  in  August  last,  and  afterwards 
to  Dr  M'Bain  and  myself  on  Inch  Garvie.  It  differs  from  all 
zoophytes  hitherto  described  in  being  completely  clothed — as 
the  eoralluniy  the  bodies  of  its  polyps,  and  part  of  their  ten- 
tacles— ^in  a  thick,  soft  membrane,  which  appears  to  be  formed 
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of  the  ^atinoaa  "  eoQetodenD  "  tliickened  b;  fine  mad.  The 
tentacles  were  fraqoently  nnited  together  in  pairs  hj  the  same 
sabstance.  The  onclotfaed  half  only  of  Uie  tentacles  wu 
famished  with  thread-cells.  The  bodies  and  clothed  part  of 
the  tentaclea  were  frequently  stndded  with  minute  crimson 
AlgK  (Gg.  4,  a),  which  in  some  cases  almost  concealed  the 
polyps,  bntdid  not  seem  to  exercise  any  deleterioos  inflnence 
on  their  health. 

The  male  reprodnetiTe  apparatns  consisted  of  an  ovate  pe- 
dicled  ectodermal  sac  (fig.  4,  b),  inclosing  a  linear  onbranched 
process  of  the  endoderm,  as  in  Hydractinia,  the  whole  enclosed 
by  the  homy  corallnm  with  its  muddy  covering.  The  female 
reprodoctive  system  was  not  discovered. 

4.   Oarveia  ntuan*.     (Plate  III.,  fig.  6.) 

Polfparjr  eneloMd  in  nnooth  or  aligbtly- wrinkled  coralloni,  crMping  or 
fonnlngattcinof  muijagglnliDmtfd  tobes  rrom  wMeh  tlie  poljp  ttema  divarge 
M  brmnefaM;  poljp*  not  ratnetili  within  the  eonllam,  decombeirt  when  con- 
tracted; tuiUelai  Bbout  ten,  Ibick,  in  a  single  row,  not  ■llerDale;  raoutb  not 
tTiuap«t-ihap«d ;  coloor  of  polyp  TermilioD  and  jrellow ;  thread-cellt  incon- 
.picaoQ.. 

This  zoophyte,  which  occurs  on  Inch  Garvie,  is  conspicuous 
for  the  singular  colour  of  its  polyps ;  the  ectoderm  being  of 
a  fine  transparent  yellow,  the  endoderm  vermilion.  Conse- 
quently the  tentacles  are  yellow,  while  the  body  of  thp  polyp 
is  red.     When  irritated,  tis  by  being  removed  from  the  water 
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posed  in  two  rows.  In  Eudendrinm  the  body  of  the  polyp  is 
stadded  by  yery  large  thread-cells ;  in  Garveia  these  thread- 
cells  are  absent 

V.  On  MUM  Peeuiiar  Forms  of  Bpinet  on  two  Species  of  Star-Fishes 
(Gen.  Ophiooomm).  (Drawing!  were  exhibited.)  Bj  Charles  W. 
Pbacb,  Eiq.,  Wick. 

During  mj  residence  at  Peterhead,  I  met  with  a  very  delicate  Ophio- 
eoma,— -probably  0.  negleeta, — which  I  was  very  desirous  of  naming. 
For  this  purpose  I  placed  it  alive  in  sea-water  under  the  microscope,  and 
feond  that  one  of  the  spines  had  a  notch  of  some  width  running  down 
the  whole  length  of  it ;  this,  I  thought,  had  been  caused  by  accident. 
On  farther  examination,  I  found  that  each  lower  8])ine  had  a  similar 
opening; — the  edges  of  the  openings  serrated,  the  whole  covered  with 
short  pointed  protuberances.  I  also  saw  the  pinnated  cirrhus  protruded, 
as  at  A,  fig.  1,  of  the  sketch  exhibited.  Not  finding  this  notch 
mentioned  by  Forbes,  or  any  other  writer  on  star-fishes,  I  have  been 
led  to  examine  others,  and  have  been  rewarded  by  finding  on  the  brittle 
stur,  Ophioeoma  rosula  of  Forbes,  in  addition  to  the  *'  beautiful  long 
tapering  rough  spine,"  which,  he  said,  '*  might  serve  as  a  model  for  the 
spire  of  a  cathedral,"  on  the  under  side  of  each  row  a  jatc^llke  ho'jked 
one  ftonished  with  teeth  (sketch  No.  2) ;  they  are  transparent,  and 
formed  of  the  same  material  as  the  other  spines.  These  jaw- like  spines 
extend  the  whole  length  of  the  rays,  and  are  arranged  (as  at  ^g,  2, 
where  the  tip  and  two  of  the  under  sides  of  the  ray- plates  are  repre- 
sented) with  the  spines  and  cirrhi.  Two  of  the  straight  spines  of  each 
group  have  also  hooks  on  their  tips,  directed,  as  axe  the  teeth  of  the 
jaw-like  ones,  towards  the  disk.  No.  3  is  a  side-view  of  a  jaw-like 
spine.  I  have  seen  these  jaw-like  spines  on  specimens  in  all  stages 
tf  growth^  some  not  one- fourth  of  an  inch  over.  There  arc  many  other 
things  as  well  as  these  spines  that  I  might  call  your  attention  to,  would 
time  permit.  When  describing  Ophioeoma  Goodsiri,  Forbes  mentions 
"  difilcnlties  connected  uri th  the  tracing  of  the  connection  between  si)ecie8 
and  species ;"  and  though  he  found  in  O.  Ooodsiri  *'  a  beautiful  link  be- 
tween the  scaly  and  plated  brittle  stars,**  ho  farther  says,  '*  Ilefore  I  saw 
this  speoiesy  I  had  some  doubts  as  to  tho  propriety  of  retaining  these  two 
Tuiations  of  character  in  the  one  genus,  and  suspected  that  Ophioeoma 
raania  might  be  the  type  of  a  separate  group.''  Had  he  seen  these  jaw- 
like spines,  he  would,  I  think,  have  separated  it,  especially  as  at  page 
20  be  farther  says, — "  the  sources  of  specific  character  are  derived  from 
the  spines  of  the  body  and  arms."  In  his  work,  the  only  hooked  spines 
mentioned  are  those  found  on  Comatula  rosacea,  and  the  pick-like  one 
on  O/Moeamajilifomus.  Dr  Carpenter,  in  his  work,  '*  The  Microscope 
•ad  its  Revelations/'  at  page  559,  gives  a  sketch  of  the  hooked  spine  of 
the  Enrjale ;  and  now,  in  aJl  probability,  the  true  connection  bt:twecn  it 
and  Ophioeoma  rosula  will  be  bettor  seen.  These  observations  were 
made  on  apecimens  found  at  Peterhead  and  Wick.  N.B.  I  have  since 
had  Ophioeoma  rosula  from  Mr  King  of  Torc^uay,  Devonshire.  Dr 
Diekie  of  Belfast  has  also  kindly  sent  me  it  from  Irelan«l.      All  »how 
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ditnMwriM,  a«4  ft  rtBDdsrd  bt  anived  st  Vr  okicfc  paen  sad  tfeaem 
m»j  be  HUMracfM-Uj  aB*jc  o«  bk^  letur  tban  al  (coat.  Stetmd, 
Wb«n  I  )u4  tht  yUiaMin:  of  «Mawi»miiBg  Sir  Boikrici  MnrdiiMn.  the 
paK  ■unnMT,  da  bit  guikig^l  tour,  Le  biU  bc  ttai  aoBe  one  had 
^KUMd  and  dMcribed  witaU  miante  fcauk  foosd  in  Silarian  roda  aa 
Jaa'aoraatmab,  sad  vbkfa  he  /Sir  Rodenck;  tbiMgkt  were  partiona  trf'atar- 
SahM,  I  aketebed  one  of  the  jawlike  foTB*  I  had  met  vith  in  Opkio- 
coDM  rotnia — tbia,  be  tboogbt,  naembled  in  wome  mesanre  the  tup- 
|iMed  )•»■  takm  fntm  tbe  Silurian  roeka.  SboiJd  thia  be  tbe  caae,  b; 
Kiving  publicity'  to  thia  ditearerj  1  hope  to  do  good  both  to  Zoology 
■nd  (leoUtgy. 

VI,  jre(»<(!  (./  lA*  U«p*ii,  a  largt  tptcUt  (probablj  ntv)  uf  SHng  Bag 
(Trygon,  Cut,),  found  in  the  Old  Calabar  Biver,  Africa.  (Two 
young  ipeefraena  were  exbibited.)   Bj  iows  Ai.exai<deb  Smith,  M.D. 

Tli«  Ukpam  is  the  native  African  name  of  a  species  of  Ray 
which  is  fnund  in  tbc  rivers  of  Old  Calabar,  on  the  west  coast 
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Umoiiy  which  are  about  150  miles  from  the  bar,  and  where, 
altboQgb  the  river  still  rises  and  falls  with  the  tide,  from  there 
being  always  a  strong  downward  current,  the  water  is  perfectly 
fresh,  and  never  even  brackish.     The  two  young  specimens 
now  on  the  table  were  sent  home  some  time  since  by  Mr 
Archibald  Hewan,  surgeon  to  the  Old  Calabar  Mission  of  the 
United  Presbyterian  Church,  to  the  members  of  which  mission 
the  Society  has  been  again  and  again  indebted  for  various 
interesting  additions  to  the   knowledge   of  the  zoology  of 
Western  Africa.     The  natives  have  a  curious  theory  that 
these  young  fish,  somewhat  after  the  manner  of  the  young  of 
the  marsupial  animals,  take  shelter  in  the  maternal  organs, 
which  they  leave  or  enter  at  pleasure,  until  they  are  old  enough 
and  strong  enough  to  take  care  of  their  personal  safety.    Mr 
Hewan,  however,  says  that  one  of  the  natives,  who  prides  him- 
self on  his  skill  in  capturing  this  rather  formidable  creature, 
denies  this  statement  altogether ;  so  that,  probably  the  pain 
of  being  struck  through  with  a  spear  at  its  capture,  causing  in 
some  instances  the  expulsion  of  the  nearly  mature  young,  may 
have  given  rise  to  this  idea  (should  it  turn  out  to  be  false) ; 
which,  however,  is  generally  believed  among  the  natives.    Mr 
Hewan  has  promised  to  give  some  attention  to  the  subject,  so 
that  we  may  hope  to  be  favoured  with  more  information  before 
long. 

The  specimens  ezhibited,  Mr  Hewan  says,  are  very  young. 
He  was  asked  to  go  down  to  the  river  side,  where  a  native  had 
in  his  canoe  a  large  male  and  female  Ukpam  he  had  just  cap- 
tared.  These  fishes  measured  about  4  feet  across ;  and  while 
Mr  Hewan  was  standing  near  the  canoe,  *'  the  native  was 
searching  the  body  of  the  female,  because  he  did  not  see  the 
young  ones  (the  specimens  now  exhibited)  in  the  canoe 
where  he  had  left  them.  He  had  not  searched  the  canoe 
thoroughly,  and  so,  not  finding  them  in  the  oviduct,  he  re- 
peated his  search  in  the  canoe,  and  there  they  were  lying. 
ffis  searching  the  body  was  strong  presumptive  evidence  that 
he  had  found  them  there  before ;  but  that  they  returned  there 
seems  only  a  theory,  unless  the  native's  word  be  taken.'*  Mr 
Hewan  states  these  fish  were  alive  and  active  when  he  got 
ihem;  and,  as  far  as  we  can  judge  by  their  appearance,  they 
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iuebet  ift  Xna^.  TW  id  h  sbM  1'^  iacha  n  its  ^ratast 
bn^itli  »  IHUe  in  fr-wt  of  (W  mSUle,  tke  f miTli  1  one 
mtatmnn^  ahtmt  10  iartes ;  the  {wciwal  Cki  g^nwad  the 
head,  Ukd  are  prodaeed  in  front  m  tbe  menal  Ime  aboot  |  of 
sa  iiteb ;  from  tlui  pont,  to  tbe  Urge  aad  Ten  promiaent 
eyt$,  it  tDeMom  2|  iitehea ;  aad  the  ejea  are  2  iaches  apart. 
The  Hpper  eyelid  baa  a  roimded  adnate  pngcctioa  There  ia  a 
large  tv/ttad-abaped  foiaa  on  each  ride,  immediately  behind  and 
below  the  eyei,  of  aa  inch  in  length  by  about  an  inch  in  breadth, 
acr'riHi  the  back  part  of  which  are  the  lar:ge  tenporal  openings 
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1  form,  probably,  the  claapers  of  the  male  Gah ;  the  two  fins 
6  connected  together  by  a  frenum  behind  the  anal  openiDgs. 
The  rounded  posterior  edge  of  the  ventral  fin  measures  about 
2J  inches  across,  and  the  root  of  the  fin  I  inch  across. 

There  is  a  general  rough,  granular  appearance  over  the  upper 
surface  of  the  body,  which  is  nowofa  muddy  yellowish  brown 
colour,  and  this  granular  appearance  diminishes  towards  the 
sides  as  yoa  approach  the  pectoral  fins,  which  are  smooth 
above.  The  granules  are  larger  and  more  distinct,  and  become 
circular  in  shape,  as  you  approach  the  mesial  line  of  the  fish, 
which  from  the  posterior  half  of  the  body  gives  indications 
of  larger  circular  plates  or  shields,  these  become  still  larger  as 
you  approach  the  base  of  the  tail,  and  cease  in  the  mesial  line 
a  little  beyond  it,  within  an  inch  or  so  from  the  insertion  of 
the  spine.  Beyond  thisj  again,  a  smaller  double  range  of  oval- 
shaped  obliquely-placed  bouy  scales  or  granules  can  be  traced 
for  a  considerable  distance  along  the  sides  of  the  slender  tail ; 
an  indication,  apparently,  that  as  the  fish  increases  in  size 
with  age,  there  will  be  a  greatly  increased  development  of 
these  bony  spines  and  shields  on  the  back  and  tail.  About 
3|  inches  from  the  insertion  of  the  tail  you  find  a  firm  bony 
moveable  spine  inserted  into  the  middle  line  of  its  upper 
surface,  corresponding  to  the  barbed  spine  of  the  sting  Rays ; 
it  is  about  an  inch  in  length,  and  is  i^tha  of  an  inch  in 
breadth,  but  has  no  barba  on  its  sides,  being  smooth  aud 
edged  with  membrane,  and  terminates  in  a  rounded  and 
flattened  button-like  extremity,  rather  more  than  J  of  an 
inch  in  length.  The  sword  in  this  instance  ia  covered  by  a 
scabbard;  what  change  age  may  make  on  it  1  am  of  course 
unable  at  present  to  say.  Mr  Hewan  has  promised  to  send 
the  tails  and  jaws  of  adult  individuals  of  both  sexes  for  exami- 
Jiiition ;  BO  that  I  hope  to  be  able  at  another  opportunity  to 
enter  more  fully  into  a  description  of  its  adult  characters. 

The  under  surface  of  the  fish  is  lighter  in  colour  and 
smooth  ;  the  slightly  arched  mouth  Is  about  2^  inches  from 
the  extremity  of  the  snout,  and  measures  j'^jths  of  an  inch  in 
width;  its  jaws  are  covered  with  alternate  rows  of  small 
rounded  or  oval-shaped  teeth  with  trauaverse  markings,  closely 
set  together.  Behind  the  teeth  of  the  upper  jaw  there  is  a 
deep  fringed  velum,  and  a  shallower  smooth -edged  velum  lies 
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behind  tbe  teetb  of  the  lower  j&w,  fire  bouII  wsrtj-like  papills 
projecting  behind  it  into  the  month.  Id  front  of  the  month 
yon  hare  the  free  transverse  slightly- fringed  margin  of  the  nn- 
divided  Daaal  membrane,  with  its  frenum  in  tbe  mesian  line, 
attaching  it  to  the  upper  jaw ;  it  is  also  free  at  its  outer  margins 
(leaving  an  obliquely  placed  nasal  opening  on  each  side),  and 
thus  forme  altogether  a  double  flap,  which  covers  the  large  trans- 
versely placed  nasal  organs.  AI>ont  1^  inch  behind  the  mouth, 
the  double  row  of  spiracles  or  gill  openings,  fire  io  nomber 
on  each  aide,  run  backwards  in  a  curved  direction ;  and  about 
^  an  inch  behind  them,  but  in  the  mesial  line,  at  the  forepart 
of  the  abdomen,  you  find  a  small  projecting  body  which  mea- 
Kurea  i*gtbB  of  an  inch  in  length  by  ^th  of  an  inch  in  breadUi ; 
ft  is  Sloths  inches  distant  from  the  mouth,  and  from  it  to  the 
anal  opening  measures  4  inches ;  it  appears  to  be  the  last  r^ 
mains  of  the  now  all  but  absorbed  vitellos  or  yolk  of  tbe  egg, 
the  umbilical  bag  which  nourished  the  fish  in  its  younger 
•tags  of  existence.  The  whole  length  of  tbe  fish  along  its 
iiiidor  lurrace  is,  from  the  snout  to  the  middle  of  the  anal 
opening,  10  inches,  and  from  the  anal  opening  to  the  extre- 
oilty  of  its  slender  and  pointed  tail  30  inches. 

The  tail  ■■  rounded  above ;  it  measures  about  an  inob  in 
breadth  at  its  insertion  to  the  body,  and  tapers  to  s  minnte 
point.  Nearly  opposite  the  insertion  of  the  apine  above,  there 
begins  on  tbe  under  surface  a  narrow  fin  without  rays,  which 
prujeota  about  one-tenth  of  an  inch,  and  runs  with  a  low  and 


Notice  of  the  Passer  montaiius,  ihe  Tree  Spurrow.      09 

snd  not  merely  distinctive  of  an  immature  fiab,  it  seems  to 
occupy  a  middle  position  between  the  Genus  Urogymmia  of 
Gray — "Tail  without  a  spine;"  and  the  Genus  Tiygon — "Tali 
with  one  or  more  serrated  spines ;"  as  having  "  Tail  with  spine 
bordered  and  tipped  with  membrane ;"  otherwise  I  am  inclined 
to  place  this  fish  under  the  Gends  }lemitri/i/on  of  Miiller 
and  Henle,  which  is  distinguished  by  having  a  "  tail  with  a 
hem-like  fin  on  the  underside  only."  In  the  British  Museum 
Catalogue  of  1851  there  are  only  two  species  given  under  this 
genus,  one  from  the  Chinese  Seas,  and  the  other  from  the 
Adriatic  ;  so  that  this  large  species  may  possibly  not  have  been 
previously  described;  and  I  would  accordingly,  while  waiting 
for  more  information  on  the  subject.give  it  the  provisional  name 
of  Hemitiyjon  Ukpam.  I  have  presented  one  of  the  specimens 
of  this  fish  to  the  Natural  History  Museum  of  the  University. 
Sir  William  Jardine  said,  the  account  given  by  the  natives 
of  the  young  fish  entering  the  maternal  organs  was  very  inte- 
resting ;  the  Rays  were  considered  tho  analogues  of  the  Mar- 
BUPIATA  among  animals,  and  it  would  be  very  curious  indeed 
should  a  peculiarity  of  this  kind  be  common  to  both.  The 
thftiiks  of  the  Society  were  voted  to  Mr  Archibald  Howan,  Old 
Calabar,  for  hia  kindness  in  forwarding  to  this  country  the 
specimens  of  the  Ukpam. 


1 


(2)  Notice  of  the  Piwser  montanus,  tht   Tree  Sparrou),  ihot  near 

Dunbar.     By  John  Ai.Eiim>EH  Smith,  M.D. 
The  Passer  montaniis,  the  Tree  Sparrow  (exhibited),  was 
allot  at  Pitcox,  near  Dunbar,  hy  Dr  C   Nelson,  and  was 
the  first  specimen  he  had  seen   killed  in  Scotland.      It  is 
distinguished  from  the  eomraon  sparrow  by  its  smaller  size, 
I*  fij  tlie  chestnut  colour  of  the  top  of  the  head,  which  is  also 

■  more  divided  from  the  colours  of  the  back,  by  the  sides  of  the 

^  Deck  being  white,  by  a  diatinctly-defined  hlaik  spot  on  each 

P  clieelc,  and  by  two  white  stripes  on  the  wing,  there  being  only 

1^  oue  in  the  common  sparrow.     Our  books  on  ornithology  state 

generally  that  this  bird  has  never  been  observed  in  Scotland. 
From  its  considerable  resemblance,  however,  to  the  common 
apatrow,  it  might  be  easily  overlooked.  Mr  Keddie,  assistant 
to  Mr  Sanderson  of  George  Street,  informed  me  he  had  seen 
specimens  of  this  bird,  some  five  or  six  years  ago,  frequenting 
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entire  skull  from  near  Athol, 

^rltUh  Museum.    E.  U.  Muwum. 
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The  following  comiuunicatious  were  read  : —  im- 

I.  On  Mome  Fo$dl  liovin :  rcmaln»  Jound  in  Britain.    By  Wm.I^.ls..^ 
3I.B.,  London ;  Demonstrator  ot*  Anatomy,  University  of  EdliiluT;'. 

The  Fossil  remains  which  I  am  about  to  bring  before  iht 
notice  of  the  Society  this  evening  belong  to  the  Bovine 
Family  of  the  order  Ruminantia.  They  have  been  collected 
from  various  localities,  and  have  been  placed  at  my  disposal 
for  purposes  cf  description  by  several  friends  to  whose  care 
their  preservation  is  due,  and  to  whom  I  must  confess  my 
acknowledgments  for  permission  to  make  use  of  them  on  this 
occasion. 

The  largest  and  most  characteristic  of  these  Fossil  Bones 
are  from  the  Anatomical  Museum  of  the  University  of  Edin- 
bozgh,  where  they  have  formed  a  part  of  the  esse  us  collection 
for  upwards  of  forty  years.  No  description  of  them  has  ever 
been  pat  on  record.  I  have,  through  the  kindness  of  Professor 
Goodsir,  an  opportunity  of  describing  them  to  the  Society  this 
BTening.  These  bones  consist  of  two  crania,  a  femur,  scapula, 
linmems,  the  second  cervical  vertebrae,  a  rib,  and  the  left  horn  • 
K)re  with  a  small  portion  of  the  frontal  bone.  Unfortunately 
10  account  either  of  the  locality  in  which  they  were  obtained, 
)r  of  the  deposit  in  which  they  were  found  lying,  has  been 
raerved ;  and,  from  the  length  of  time  which  has  elapsed 
ince  they  were  discovered,  it  is  almost  hopeless  to  expect  that 
ny  accurate  information  respecting  these  important  and  into- 
ssting  particulars  will  ever  be  obtained.  If  one  might  form 
B  opinion,  however,  respecting  the  nature  of  the  deposit  in 
kwh  they  had  been  imbedded,  by  the  deep  brown  colour  of 
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eevemi  large  Scota  firs  near  Mitchells,  a  hamlet  not  far  from 
Leuchars,  in  Fife.  The  following  extract  from  Dr  Nelson's 
letter  gives  some  interesting  details : — 

"  The  first  time  I  saw  this  epecies  alive  was  in  Lancashire, 
about  10  years  ago,  when  waiting  for  hanks,  &c.,  at  dusk,  in 
a  small  plantation  more  than  a  mile  from  any  house.  For 
several  nights  I  had  observed  eight  or  ten  birds  take  up  their 
abode  under  an  old  magpie's  nest,  and  their  call  being  eome- 
tLing  new  to  me,  X  sent  some  dust-shot  at  the  nest,  and  down 
came  three  of  this  lively  little  finch — the  first  I  had  ever  seen 
in  the  Sesh.  I  saw  nothing  more  of  the  species  till  about  four 
years  ago,  when  I  killed  a  pair  at  my  brother's  at  Castleton, 
near  to  Tantallon  Castle.  I  expected  to  fiad  them  nesting  in 
the  ivy  which  "  braves  the  blast"  on  several  points  of  that  old 
ruin;  but  although  I  looked  anxiously  for  them  dozens  of 
times,  I  never  saw  any  but  the  contmon  species.  The  speci- 
men sent  I  killed  with  an  air-cane  about  two  months  since. 
A  colony  of  about  a  dozen  has  taken  up  their  habitat  in  a 
wood  about  a  hundred  yards  from  my  house,  and  for  many 
weeks  have  come  to  feed  under  my  windows,  in  company  with 
the  chaffinch  and  greenfinch.  While  I  am  writing  this,  my 
little  favourites  are  within  four  yards  of  the  window ;  and  I 
can  count  as  many  as  five — all  males — one  evidently  an  old 
cock,  from  his  bright  plumage.  In  and  about  my  farm  stead- 
ing, which  is  not  far  from  the  house,  the  common  species. 
Passer  domeeticus,  is  in  hundreds ;  but  I  have  never  once 
Been  P.  montanus  mixing  with  them.  It  would  seem  that  he 
looked  upon  his  plebeian  brother  with  contempt,  preferring 
the  company  of  the  bright  liveried  spink  and  the  spring-tinted 
chlorie,  The  food  seems  to  be  the  seeds  of  several  of  our 
common  weeds,  and  they  will  battle,  and  successfully,  too, 
with  the  more  robust  greenfinch,  should  he  trespass  on  their 
fee  ding-ground." 


W^dneidan,  Fihrtiary  23,  1859  — Anubew  MrmnAV,  Esq  ,  TreBidfiit, 

in  the  Chair. 

Tha  foltowinK  DonKtioos  to  tlie  Library  were  bid  on  Ihe  table  : — 

I,  Rurainuntia  (from  the   Cyclopedia  of  Anatitmy  and   Physiology.) 

By  T,  Sj«;ni.-er  Cubbold,  M  D.      2.  Obtt-rvatioiis  on  Kuloroa.  with  nolioe* 
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of  MTenl  new  spccict.  &c.  Bj  T.  Speneer  Cobbold,  M.D — From  the 
Anthor.  1.  Phjiikalske  MeddeleUer  af  Dr  Christopher  Hansteen.  Chrit- 
tiania,  1858.  S.  Inversio  Vesicaa  UrinariaB  og  Luxationes  femoruoi 
onngenitn.  Af  Lektor  Vote.  Christlonia,  1857.  3.  Forhandlinger  ved 
do  Skandinayiske  Naturforskeres,  Christiania.  2  vols.  1847- 1>-'57. — 
From  the  Royal  Univemitj  of  Christiania.  Proceedings  of  the  Literary 
and  Philowphical  Society  of  Liverpool,  No.  12.,  1857-1858.-  From 
the  Society.  The  Canadian  Journal  of  Industry,  Science,  and  Art, 
new  series.  No.  18.  Nofember  1858. — From  the  Canadian  Institute, 
Toronto.  Transactions  of  the  Botanical  Society,  vol.  vi ,  part  i.,  1857- 
1858  — From  the  Botanical  Society,  Edinburgh. 

The  following  oommunications  were  read  : — 

I.  Or  mme  FaatU  Bovim  remain$  found  in  Britain.    By  Wm.  Turner, 
M.B.»  London ;  Demonstrator  of  Anatomy,  University  of  Edinburgh. 

The  Fossil  remains  which  I  am  about  to  bring  before  the 
notice  of  the  Society  this  evening  belong  to  the  Bovine 
Family  of  the  order  Ruminantia.  They  have  been  collected 
from  various  localities,  and  have  been  placed  at  my  disposal 
for  purposes  cf  description  by  several  friends  to  whose  care 
their  preservation  is  due,  and  to  whom  I  must  confess  my 
acknowledgments  for  permission  to  make  use  of  them  on  this 
occasion. 

The  largest  and  most  characteristic  of  these  Fossil  Bones 
are  from  the  Anatomical  Museum  of  the  University  of  Edin- 
bnrghy  where  they  have  formed  a  part  of  the  osscus  collection 
for  upwards  of  forty  years.  No  description  of  them  has  ever 
been  put  on  record.  I  have,  through  the  kindness  of  Professor 
Goodsiry  an  opportunity  of  describing  them  to  the  Society  this 
evening.  These  bones  consist  of  two  crania,  a  femur,  scapula, 
humerus,  the  second  cervical  vertebroe,  a  rib,  and  the  left  horn  • 
core  with  a  small  portion  of  the  frontal  bone.  Unfortunately 
no  account  either  of  the  locality  in  which  they  were  obtained, 
or  of  the  deposit  in  which  they  were  found  lying,  has  been 
preserved ;  and,  from  the  length  of  time  which  has  elapsed 
since  they  were  discovered,  it  is  almost  hopeless  to  expect  that 
any  accurate  information  respecting  these  important  and  inte- 
resting particulars  will  ever  be  obtained.  If  one  might  form 
an  opiaioBy  however,  respecting  the  nature  of  the  deposit  in 
which  they  had  been  imbedded,  by  the  deep  brown  colour  of 
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the  outer  surface  of  all  these  bones,  with  the  exception  oftlic 
larger  craniam,  one  would  be  led  to  suppose  that  they  had 
reposed  for  a  lengthened  series  of  years  cither  in  close  contact 
with  a  peaty  soil,  or  in  water  deeply  impregnated  with  organic 
matter. 

The  two  crania  present  all  the  characters  which  belong  to 
that  great  fossil  ox  which  has  been  described  by  Bojanns  and 
Owen  by  the  name  of  Bos  primigentm.  These  are  especially 
the  great  length  and  peculiar  curvature  of  the  horn-cores,  their 
origin,  from  the  extremities  of  the  ridge  which  separates  the 
frontal  from  the  occipital  portions  of  the  cranium,  and  the 
slightly  concave  forehead  with  which  the  plane  of  the  occiput 
forms  aa  acute  angle ;  characters  which  were  first  specifically 
laid  down  by  Cuvier,*  and  which  enable  the  anatomist  to 
distinguish  the  cranium  of  the  Bos  from  that  of  the  Aurochs, 
with  which,  at  the  first  glance,  it  might  be  confounded.  Both 
the  crania  have  evidently  belonged  to  fully  formed  animals, 
probably,  indeed,  advanced  in  years;  for  the  sutures  are  almost 
without  exception  obliterated  by  ossification,  and  the  two  last 
posterior  molars  which  remain  on  the  left  side  of  the  upper 
maxilla  of  the  best  preserved  skull  are  very  much  worn. 
These  are  the  only  teeth  which  have  been  preserved ;  portions 
of  the  fangs  of  one  of  the  other  molars  are  still  present,  how- 
ever, in  their  sockets.  In  this  skull,  all  the  bones  of  the 
cranium,  as  well  as  those  of  the  face,  with  the  exception  of  the 
lower  .jaw,  are  in  an  almoat  perfect  condition.     The   other 
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magnificient  speoimen  of  an  entire  skull  from  near  Athol, 
Pertliflhire,  now  in  the  British  Museum.*'* 

British  Museum.  E.  U.  Muteum. 
Inches.  Inches. 

Lengtii  of  Skull,  ...     36  26 

Brottdth  of  Forehead  between  horns,      .     10}  9} 

BreKltb  of  Oodpital  Condyles,  6  6 

Length  of  series  of  Upper  Molar  Teeth,       6}  6  j- 

Whilst  the  skulls  agree  pretty  closely  in  several  of  their 
measurements,  there  appears  to  be  a  considerable  difference 
between  them  as  regards  their  length.  Professor  Owen  does 
not  state  what  were  the  extreme  points  between  which  he 
measured.  In  the  most  perfect  of  the  two  crania  in  the  Edin- 
burgh University  Museum,  the  length  of  which  is  above  given, 
the  line  was  drawn  from  the  frontal  ridge  between  the  horn- 
oores  to  the  tip  of  the  intermaxillary  bone.  If  the  line  be  ex- 
tended backwards,  however,  as  far  as  the  occipital  foramen, 
the  measurement  is  increased  to  33}  inches.  The  span  be- 
tween the  tips  of  the  horn-cores  is  thirty  inches,  and  the  cir- 
cumference of  the  cores  at  the  base  15  inches;  between  the 
orbits  the  skull  measures  12  inches. 

If,  as  may  very  reasonably  be  conjectured,  these  crania  were 
found  in  Scotland,  they  add  another  to  the  many  previously 
existing  examples  of  tlie  existence  of  this  large  Bos  in  this 
eountry.  In  addition  to  the  instance  already  quoted  from 
Professor  Owen's  work,  Dr  Flemingt  has  recorded  instances  of 
the  existence  of  large  bovine  crania  in  the  marl-pits  of  Scot- 
land, *'  exhibiting  dimensions  superior  to  those  of  the  largest 
domesticated  breed."  These,  however,  he  refers  to  the  Bos 
tamrus,  I  have  had  an  opportunity  of  seeing  the  cranium  par- 
tieolarly  referred  to  by  Dr  Fleming.  It  is  a  remarkably  fine 
example  of  the  Bos  priniigenius,  the  teeth,  especially,  being 
well  preserved.  It  is  now  in  the  Museum  of  the  Free  Church 
College.  In  the  Museum  of  the  College  of  Surgeons  in  this 
city  is  a  well-marked  specimen  of  the  cranium  of  this  animal. 
In  the  Museum  of  the  Society  of  Antiquaries  there  are  three 
eraniay  two  of  which  are  in  very  good  condition,  they  wero 

•  Owan—^^Hbtory  of  British  FossU  Mammals  and  Rirdfl/'  p.  501. 
t  History  of  British  Animals,  p.  24. 
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obtained  in  the  aoutbem  cotmliea  of  Scotland.  Dr  J.  A. 
Smith  informs  me  that  abont  forty  years  ago  many  crania 
were  discovered  in  these  conntiee  by  the  diggers  for  marl. 

Mr  Parkinson  also,  in  hie  "  Organic  Remains,"*  states  that 
he  has  in  his  possession  specimens  of  Eovine  Fossils  obtained 
in  Dumfriesshire.  Professor  Owen  is  of  opinion  that  the  Boi 
primigenivB  "  maintained  its  ground  longest  in  Scotland  before 
its  final  extinction."  This  opinion  is  founded  on  the  very 
recent  character  of  the  osseous  substance. 

It  is  probable  that  the  femur,  scapula,  humems,  rib,  and 
vertebra,  were  found  in  the  same  deposit,  and  along  with  the 
least  perfect  of  the  above-described  crania ;  for  they  present 
in  their  deep  brown  colour  corresponding  appearances  exter- 
nally. If  such  is  the  case,  we  shall  be  justified  in  regarding 
them  as  bones  belonging  to  the  Boa  jtrimigeniiu.  On  con- 
trasting them  with  the  corresponding  bones  of  the  modem 
Bos  inhabiting  this  country,  I  find  that  they  present  the 
same  anatomical  characters,  only  on  a  much  larger  scale,  on 
account  of  their  greater  size,  This  is  seen  especially  in  the 
spines,  trochanters,  tuberosities,  and  other  ridges  and  promi- 
nences for  the  attachment  of  muscles  and  ligaments,  which 
are  all  developed  in  an  exaggerated  form,  and  indicate  most 
prominently  what  the  great  muscnlar  development  of  the 
animal  most  have  been.  These  bones  are  all  in  an  admirable 
state  of  preservation,  the  osseous  characters  being  distinctly 
marked,  and  the  various  articular  surfaces  smooth,  and  pre- 
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Riffki  Femur, 
Extnm6  lengthy 
CSiemnGsreooe  of  middle  of  shaft. 

Diameter  aerosa  condyles  posteriorly, 
Greatest  diameter  of  upper  end  of  bone, 

Left  Seapula, 
Ertreme  length, 
Eiztreme  breadth^ 
Length  of  spine. 
Longest  diameter  of  glenoid  fossa,     . 

Bight  Humenu, 
Extreme  length, 

Right  Humerus, 
CSreamferenoe  of  middle  of  shaft, 
Breadth  across  condyles, 
Gzeatest  diameter  of  articnlar  surface  of  head,  6 

The  rib  is  most  probably  the  seventh  on  the  right  side. 
length  is  28  inches,  and  its  greatest  breadth  2^  inches. 
Hie  Tertebra  is  the  second  cervical  or  axis. 

Inches. 

Extreme  height,  ...  8 

Extreme  antero-posterior  diameter,  7 

Circomference  of  anterior  articular  surface,         14 

The  bulky  nature  of  the  spine  and  other  processes  of  this 
fertebra  point  to  the  great  size  of  the  head  of  the  animal  to 
which  it  belonged,  and  indicate  a  corresponding  development 
of  the  musclea  and  ligamentous  structures  which  must  have 
been  eonneoted  to  it. 

From  some  further  measurements  that  I  have  made,  I  have 
endeavoured  to  arrive  at  some  estimate  of  the  size  of  the  entire 
skeleton  of  this  great  extinct  Bob  ;  this  has  been  done  by  com- 
paring die  length  of  certain  of  the  bones  of  the  common  ox 
with  the  height  of  that  animal's  skeleton,  and  then  contrasting 
them  with  corresponding  bones  of  the  fossil  animal  now  be- 
fore 08 ;  this  comparison  has  led  me  to  the  conclusion,  that 
die  skeleton  of  the  extinct  animal  must  have  stood  nearly  six 
feet  in  height  at  the  shoulder.  If  we  now  imagine  this  skele- 
ton clothed  with  a  thick  coating  of  powerful  muscles  and 
hairy  integnment,  having  appended  to  the  anterior  extremity 
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of  the  ipine  an  eDormooa  head  with  a  pair  of  large  and  widelj 
enrniig  boma,  we  maj  rorm  some  idea  of  the  formidable  ap- 
pearance tbat  iha  extinct  animal  moat  hare  presented  vhen, 
ia  the  full  vigoor  of  ita  existence,  it  roamed  unfettered  throngh 
iu  native  forest*. 

The  other  fossil  remains,  of  which  I  hare  specimens,  vere 
fonnd  at  different  periods  in  the  north-western  diriaion  of  the 
eoont;  of  Lancaster.  Thej  were  not  obtained  in  the  same 
locality,  bnt  at  places  several  miles  apart  from  each  other ; 
some  beiDg  found  in  the  diBtrict  of  Pilling,  in  the  immediate 
neighbonrbood  of  the  mouth  of  the  river  Wyre,  others  close  to 
the  town  of  Preston.  From  information  with  which  I  have 
been  supplied,  I  think  it  probable  that  the  stratum  in  which 
thej  were  imbedded  was  of  the  same  nature,  consisting  of  sand 
and  gravel,  lying  immediately  beneath  the  peat. 

The  specimens  from  Pilling  consist  of  a  large  vertebra  and 
a  tooth.  They  were  transmitted  to  me  by  the  Ber.  J.  D. 
Banister,  the  incumbent  of  that  district,  a  gentleman  who,  for 
a  long  series  of  years,  has  paid  great  attention  to  the  natural 
history  of  the  locality,  and  who  carefully  preserves  any  object 
of  interest  which  may  fall  in  his  path.  I  have  been  favoured 
by  Mr  Banister  with  the  following  particulars  of  the  deposit 
in  which  they  were  found : — "  Filling  Moss  is  an  extensive 
post-tertiary  fresh-water  deposit,  situated  between  the  mouths 
of  the  rivers  Wyre  and  Cocker.  It  forms  the  present  coast- 
line between  these  rivers,  and  is  bounded  on  the  land  side  by 
iiit  Bfa-licauii.  dJHtaut.  ou  an  average,  two  milea  from 
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were  found.  In  different  parts  of  the  same  layer  numerous 
bones,  horns,  and  teeth  of  the  red  deer  have  at  various  times 
been  discovered." 

The  vertebra  is  the  fifth  cervical,  and  in  its  shapes  and  gene- 
ral anatomical  characters,  especially  the  concavo-convex  na- 
ture of  the  articular  surfaces  of  the  centrum,  and  the  foramina 
at  the  roots  of  the  transverse  processes,  bears  a  closer  resem- 
blance to  the  cervical  vertebr®  of  the  larger  members  of  the 
order  Buminantia  than  to  those  of  any  other  mammalian  order. 
Thinking,  in  the  first  instance,  that  it  might  belong  to  the 
Megaeero9  hibemicus^  I  made  a  close  comparison  between  it 
and  the  fifth  cervical  vertebra  of  the  skeleton  of  that  animal 
preserved  in  the  Natural  History  Museum  of  the  University 
of  Edinburgh.    It  differs,  however,  in  several  of  its  measure- 
ments, more  especially  in  the  antero-posterior  diameter,  in 
which  it  is  considerably  shorter.     On  the  whole,  it  may  be 
said  to  possess  a  much  more  elegant  shape  than  the  vertebree 
of  the  Megaceros.    In  its  characters  it  corresponds  much  more 
closely  to  the  fifth  cervical  vertebra  of  a  bovine  animal ;  and, 
from  its  sise,  it  has  probably  belonged  either  to  the  Bos  pri- 
inventus,  or  to  the  great  fossil  Aurochs,  Bison  priscus.    In 
confirmation  of  this  opinion,  I  Lave  the  high  authority  of 
Professor  Owen,  to  whom  I  presented  a  cast  of  the  vertebra 
some  months  ago.    It  may  be  interesting  to  contrast  for  a 
moment  this  vertebra  with  a  human  cervical  vertebra,  when 
the  difference  between  the  relative  size  of  the  neural  canals 
and  the  bony  processes  is  at  once  apparent,  the  neural  canal 
of  the  fossil  bone  being  very  little  larger  than  the  correspond- 
ing canal  in  the  human  vertebra,  whilst  the  processes  of  the 
former  are  many  times  larger  than  those  of  the  latter.    The 
cireuznference  of  the  fossil,  measuring  it  around  the  tips  of 
the  processes,  is  26^  inches.    From  the  almost  perfect  state 
of  the  bone,  it  must  have  reposed  quietly  in  the  position  in 
wluch  it  was  found,  and  have  been  subjected  there  to  very 
slight  external  influences. 

The  tooth  found  in  the  same  stratum,  and  in  the  immediate 
neighbourhood  of  the  vertebra,  is  the  last  pre-molar  of  the 
light  side  of  the  upper  jaw  of  a  bovine  animal,  probably  the 
Bos  primigenius.    It  has  three  fangs.    The  inner  surface  of 
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the  crown  ig  convex,  the  onter  concave  and  sinnons,  flie  ex- 
tremities projecting  into  considerable  point*.  A  crescentic 
enamel  island  lies  in  the  centre  of  the  tooth,  the  concavit;  of 
which  ia  tamed  towards  the  sinaons  outer  surface  of  the  crown, 
the  extremities  of  the  crescent  project  to  the  pointed  extre- 
mities of  the  outer  surface.  At  the  first  glance,  it  might  ^»- 
pear  as  if  this  tooth  were  too  small  for  the  cranium  of  so  lfu*ge 
an  animal  as  the  great  extinct  Bos ;  but  it  was  found,  on  trial, 
exacti;  to  fill  the  empty  socket  of  the  corresponding  tooth  in 
the  large  cranium  of  this  species  in  the  University  Mosenm, 
already  described.  On  referring  to  the  cranium  which  be- 
longed to  Dr  Fleming,  I  found  the  corresponding  pre-molar 
tooth  still  in  its  socket,  and  presenting  exactly  the  same  ana- 
tomical characters. 

The  bones  which  I  have  obtained  from  the  neighbourhood 
of  the  town  of  Preston  were  fonnd  in  the  year  1836,  by  the 
workmen  employed  in  digging  the  foundations  for  the  piers 
of  the  railway  bridge  over  the  Eiver  lUbble.  They  were  pre- 
served by  Mr  Joseph  Thorober,  and  by  him  presented  to  S.  B. 
Wortbington,  Esq.^  the  engineer  to  the  Lancaster  and  Carlisle 
Railway,  who  deposited  them  in  the  Museum  of  the  Lancaster 
Mechanics'  Institution. 

Mr  Thomber,  in  a  note  which  he  has  furnished  me  with, 
states  that  the  bones  were  found  in  a  stratum  of  gravel  and 
aand  beneath  the  peat.  This  stratum  rested  on  a  bed  of  new 
ted  sandstone.     One  of  these  bones  is  an  undoubted  relic  of 
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hose  of  of  the  cranium,  a  portion  of  a  rib,  and  the  left  innomi- 
nate bone.  Of  these,  it  is  probable  that  the  firat-named  only 
has  belonged  to  a  bovine  animal,  This  consists  of  the  basilar 
process,  occipital  condyles,  and  the  remaining  portion  of  the 
ring  of  bone  which  surronnda  the  foramen  magnum.  It  is 
difficult  to  say  with  absolute  certainty  what  animal  the  other 
bones  had  formed  a  part  of.  The  rib  scarcely  appears  to  be 
bovine,  for  It  is  thicker  and  more  massive  ;  the  ridge  upon  its 
outer  surface  is  proportionally  mucb  stronger,  and  there  is 
only  a  trace  of  a  groove  upon  its  inferior  margin. 

The  innominate  bone  is  much  more  slender  than  the  pelvic 
bones  of  the  existing  species  of  Bos.  On  comparing  it  with  the 
corresponding  innominate  bone  in  the  skeleton  of  the  Mega- 
oerca  in  the  Natural  History  Museum,  so  many  points  of  simi- 
larity were  found  between  them,  that  I  felt  inclined  to  pro- 
nounce it  to  be  the  innominate  bone  of  the  great  extinct  Irish 
elk ;  but,  on  closer  inquiry,  I  learnt  that  it  is  very  doubtful  if 
mtuiy  of  the  bones  in  that  skeleton  are  genuine  bones  of  the 
Megaceros,  no  less  an  authority  than  Cuvier,  in  the  fourth 
volume  of  the  "Oasomena  Fossiles,"  stating,  in  some  critical 
remarks  which  he  makes  upon  an  engraving  and  measurements 
of  the  skeleton  transmitted  to  him  by  the  late  Professor  Jame- 
son, "that  it  is  doubtful  whether  the  pelvis  is  well  authenti- 
cated, seeing  that  it  is  not  so  altered  as  the  rest  of  the  bones." 
I  find  that  the  innominate  bones  have  been  painted  dark  brown, 
80  as  to  give  them  the  same  colour  as  the  other  bones  of  the 
skeleton  ;  and  on  scraping  off  the  paint,  a  clear  white  osseous 
surface  is  seen  beneath. 

It  is  probable  that  this  innominate  bone  belonged  to  an 
animal  of  the  genus  E^uus,  for  both  in  size,  shape,  and  osseous 
markings,  it  corresponds  most  closely  with  the  left  pelvic  bone 
of  the  horse.  If  this  be  the  case,  it  adds  another  to  the  loca- 
lities, cited  by  Professor  Owen,  in  which  the  remains  of  this 
animal  have  been  discovered,  and  from  having  been  found  in 
the  same  stratum  as,  and  in  the  immediate  neighbourhood  of, 
the  frontal  bone  of  the  Bos  primigenius,  it  establishes  the  co- 
existence of  these  different  genera  in  our  island. 


r  David  Pago  stated  instances  of  the  occurrence  of  the 
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Bo»  primigenhu  id  the  north  of  Scotland ;  and  Dr  J.  A. 
Smith  mentioned  that  its  remuna  had  been  found  in  Selkirk- 
shire and  Boxbargfasbire,  and  referred  to  notes  be  bad  col- 
lected some  time  ago,  in  regard  to  the  sknlle  preserred  in  the 
Mnsenm  of  the  Socie^  of  AntiqnaiieB  of  Scotland,  which  he 
might  lay  before  the  Society  at  another  meeting. 

n.  On  Goodnraa  minbilu,  im  MtdawnUd  GymMcpiAalmatotM  Ueduta, 
Bj  T.  Snutraiu.  Wwoht,  M.D.,  &o. 
Three  specimens  of  this  medusa  irere  taken  in  the  Firth,  near 
Qneensferry,  in  September  last,  one  of  which  the  aathor  placed 
on  the  table  this  evening.  In  general  form  it  resembled  the 
Planda  ffraeili*  of  Forbes ;  but  it  differed  from  that  animal 
in  the  shape  of  its  smaller  tentacles,  the  absence  of  eye-specks, 
and  the  presence  of  auditory  organs.  The  disc  was  hemisphe- 
rical, depressed,  in  some  specimens  elevated  in  the  centre,  and 
about  an  inch  in  diameter.  Its  margin  was  furnished  with 
two  large  colourless  tentacles,  which  were  capable  of  being 
produced  to  the  length  of  about  two  and  a~half  inches.  For 
about  one-third  of  their  length  they  were  hollow,  and  per- 
meated by  the  circulating  fluid  of  the  lateral  canals.  The 
proximal  portion  of  the  large  tentacles  was  covered  with  long, 
narrow,  curved  thread-cells,  arranged  in  clusters  or  oones. 
like  the  piled  mnskets  of  a  regiment  of  soldiers.  These,  to- 
wards the  distal  ends,  became  mixed  with  large,  scattered 
thread-cells,  of  an  ovate,  or  rather  almond  shape,  ia  the  inte- 
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nucleated  cells,  joined  end  to  end  in  a  single  row,  which  por- 
tion terminated  in  a  long  ovate  head,  closely  set  with  the 
large  almond-shaped  thread-cells,  which  were  found  on  the 
tips  of  the  larger  tentacles.     All  these  tubercles  and  their 
tentacles  were  destitute  of  ocelli.    Eight  otolitic  sacs  were 
attached  to  the  exterior  of  the  circular  canal,  each  containing 
about  four  otolites.    The  sub-umbrella  was  formed  by  four 
lateral  canals,  with  their  connecting  membrane.     Its  upper 
part  dipped  downward  so  as  to  form  a  funnel,  from  the  end 
of  which  the  peduncle  or  alimentary  polype  was  suspended. 
The  peduncle,  about  an  inch  and  a  half  in  length,  was  very 
extensile,  and  of  a  greenish  whito  colour.     It  was  terminated 
by  a  quadrangular  campanulate  mouth.     The  peduncle  in  the 
female  was  rendered  quadrangular  by  the  four  band-like 
OTaries,  which  passed  along  its  whole  length,  and  contained 
countless  eggs.    In  the  male  it  was  cylindrical,  and  included 
a  mass  of  spermatozoa  between  its  ectodermal  and  endodermal 
layers.     The  whole  of  the  lateral  and  circular  canals  were 
powdered,  as  it  were,  with  dark  purple  pigment  granules. 
When  floating  in  the  sea,  or  jerking  itself  along  by  the  rapid 
strokes  of  its  disk,  this  medusa  was  only  rendered  visible  by 
the  snake-like  motions  of  its  peduncle  and  tentacles.     All  the 
rest  of  its  body  was  as  transparent  as  glass.   In  a  well-lighted 
jar  of  sea-water,  the  outer  surface  of  the  umbrella  glowed 
with  tints  of  blue,  purple,  and  amber,  reflected  from  the  thin 
ectodermal  membrane,  which  covered  the  gelatinous  umbrella. 
With  regard  to  this  gelatinous  structure,  Dr  Wright  had 
come  to  the  conclusion  that  it  was  not  the  homologue  of  the 
ectoderm  of  the  polype,  but  rather  a  true  corallum,  homologous 
with  the  homy  plate  of  Velella  and  the  corallum  of  Hydrac- 
tinia.    Did  it  consist  of  ectoderm,  it  would  be  rendered  opac^ue 
by  alcohol,  which  was  not  the  case,  as  might  be  seen  in  the 
specimen  on  the  table.  In  captivity  these  animals  floated  near 
^e  bottom  of  the  jar  in  which  they  were  confined,  supporting 
themselves  on  their  tentacles  and  peduncle,  with  which  they 
were  constantly  searching  the  bottom,  as  if  for  food.     One  of 
the  females  discharged  a  large  number  of  ova,  which  were 
carefully  preserved  in  a  proper  vivarium,  and  watched,  but  no 
farther  development  took  place  in  them.     Dr  Wright  liad 
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denominated  this  ftoimal  QoocUirea,  after  the  distinguished 
anatomist  of  that  name. 

Dr  Wright  placed  on  the  table  specimens  of  the  Qromia 
omformit  of  Bujardin,  a  gigantic  Rhizopod,  which  he  had 
jnst  discovered  in  his  tanks,  and  which  vere  displaying  the 
long  and  intricate  branching  of  their  pscudopodia  extended 
along  the  glass. 


III.  Notice  o/iome  Birdt  obtarved  in  the  liland  of  Heligoland,  in  a 
Letter  from  W.  B.  Giithe,  Esq,  Communicated  by  Frofeuor  Bmora. 
(SpecimenB  were  Bxhibil«d.) 

We  pve  tba  followiuj;  extract  from  thia  commnnication  ; — 

"  I  hare  rentnred  open  lending  a  few  birdi  obtained  on  thit  idand 
(Heligoland),  which  probably  maj  prove  aoeeptable  to  jonr  College  Hn- 
■eum.  Tbey  are  a  female  of  a  species  labelled  in  the  College  MtueoiD, 
if  I  recollect  right,  Salvia  TgtUri,  obtained  somewhere  in  India ;  it  ii 
the  Mtueicapa  parva  of  continental  ornithologist*,  a  bird  vieiling  tbii 
itland  almost  everj  autumn,  and  very  early  in  spring.  The  apeclDien 
in  the  College  Museoin  is  an  old  male  bird, — the  one  I  send  an  old  female. 
To  my  great  regret,  I  have  not  been  able  to  obtain  a  more  perfect 
■ample  of  this  pretty  little  flycatcher."  [The  specific  terra  of  Rubeeola 
TytUri  waa  given  to  the  bird  referred  to  above  by  the  Ut«  ProfesMtr 
Jameson,  when  he  exhibited  it  at  a  meeting  of  the  Weraerian  Natural 
History  Society  in  April  1835.  He  considered  that  in  the  form  of  the 
bill  It  presented  as  it  were  a  link  between  the  genera  Ruhecola  and 
naniewra.  The  bird  waa  sent  to  the  University  Mnsenm  by  Lieutenant 
Tytlcr  from  the  liimakyan   Moiinluiiis.      It  is  also  a  bird  of  e 
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rare  bird  in  England,  onlj  a  yery  few  instances  of  its  occurrence  being 
on  reeord.]  '*  I  ha^e  added  these  few  observations,  as  they  perhaps  may 
interest  your  ornithological  friends.  For  the  some  purpose  I  have  en- 
closed a  catalogue  of  the  birds  that  have,  according  to  my  observations, 
▼iaited  tbia  island  during  the  last  fifteen  years.  If  the  small  area  of 
tbia  place  (scarcely  half  a  square  mile  English)  is  borne  in  mind,  the 
number  of  its  feathered  visitors  will  be  admitted  to  be  wonderful.  As 
tbia  catalogue  (including  some  320  species)  contains  the  names  of  several 
ipedmeni  hitherto  not  known  as  European,  it  will,  I  trust,  prove  wel- 
oome  to  all  who  take  an  interest  in  the  ornithology  of  our  part  of  the 
gbbe." 
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Faloo  peregrinus 
„      aubbuteo 
„      candicans 
n      islandicns 
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Oorma  eoraz 
„    feomix) 
,,   looronej 
„      frngilegus 
„      monedula 
ti      pica 
„      glandariua 
'    „      infaustua 

n      fiaiyocatactes 
Lnina  ezcubitor 
„     minor 
,t     collurio 
K     pbcmienrus 


n 
if 
•I 

9f 


n 
It 


Lanius  rufus 
Muscicapa  grisola 
„        luctuosa 
„        parva 
Bombycilla  garrulu 
Stumus  vulgaris 

,,      roseus 
Turdus  viscivorus 
musicus 
solitarius 
iliacus 
pilaris 
„       ruficollis 
„      torquatus 
merula 
varius 
saxatilii} 
rufus 
lividus 
Sylvia  philomcla 
„    luciniu 
„  (cyanecula     | 
p  <leucocyanea  > 
„  Iruficyonea    i 
„    rubecula 
„    tithys 
,.    phoenicurus 
,,    erythrogastra  (?) 
,,     hortensis 
„    atricapilla 
„     orphea 
nisoria 


Sylvia  hypolais 
„     sibilatrix 


If 
If 
ff 

t1 


ff 


cinerea 


f> 
ff 
f) 


„    provincialis 
turdoidcs 
arundinacea 
palustris 
„    locustcUa 
,,    certhiola 
„     aquatica 
„     phragmitis 
,,    caligata 
,,     familiaris 


,,     icterina  (V) 
„     trochilus 


»> 


rufa 


,,     bonolli 
„    javonica 
,,     bifasciata  (mihi 
Kegulus  modes- 
tus) 
(This  bird  I   have 
obtained    eight  times 
in  this  islimd ;    four 
specimens  being  still 
in  my  possession.) 
Sylvia  virens  (W  ilson) 

(Oct.  19, 1858) 
Regulus  pyrocei)1ialus 

„       nuvicapillus 
Troglodytes  parvulus 
Cinclus  aquaticus 

,,       pallasi 
Accentor  alpinus 

„         modularis 
iSaxicola  oenanthe 
aurita 
stapaziua 
leucura 
rubicola 
„       rubetra 
Anthus  Richardi 
compcstris 
arborcus 
cervinus 

ftratensis 
udovicianus 
littoralis 
„      aquaticus 
Motacilla  alba 

lugubris 
sulphurea 
citreola 
Ha  Yd 


ff 
ff 

f» 


ff 


ff 


ff 


f> 


f  * 


f  f 


f  > 


it 


<i 
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HoUriII*eitri«lU 

Himndo  rafbl* 

Tringa  minata 

AUiuU  arreiuU     * 

„       riparU 

,,      labarquaU 

„      alpestra 
„     u-boreoi 

„       a^b> 
■>      apiw 

„      iskndica 
„     maritims 

„     eruUtiu 

„      ealidrU 

„      bnehTdaetTlw 

„      olandn 

„        longipes 

„      platrrhinchi 

EmberiM  miliarik 

Z         .quti^U 

„      pngnax 

TaneUu 

Keenrrirottra  avoKtta 

„       cirlu. 

iEdicnemtui 

moriaeUu 

Cjgniu  mnsicui 

horteoiU 

„         •(iatinis 

„      minor 

(Pall.> 

Anier  cinereus 

,,         ...    (?) 

nntUnu 

"„    sSai^i 

„      piuiUa  (aboTe 

minor 

l.TtiniCT) 

Tetra*  tttthnmii 

„      miimtDJ 

„       mstica  (t»ire> 

Colamba  paltimbu 

„      hyperboToa 

,.       Uppoiii<» 

„       airalii 

„      ]i<i> 

FringUU  raleb] 

.,      tiutnr 

AnaaboKhM 

Ralliu  •quaticQ* 

„     Btrepera 

„      niTsIU 

Crer  prateniiB 

„    penelope 

„      tuduclb 

„    porzina 

„      citrinell» 

„    pwilU 

„       chloru 

.,     pj)rmea 

„      anabina 

Fulicab. 

",     tadoma 

„      roontinm 

„    chlor*p« 

„     fusca 

„      linarea 

Gnw  TiTgo  (onoe) 

"    "««.  ., 

„      apiniu 

Ariea  ciDerea 

„      coecotraurtM 

',',     «elUiri> 

„     marila 

„      domertio* 

„     fuligoU 

„    fertna 

PjrrbuU  vulgarif 

„      ciconia 

„    njroca 

.,      nig™ 

„    cUngoU 

„       erithrin. 

Ibis  falcineltus 

„    glacia)i« 

„      enucleator 

Xnmenias  arqnatn* 

„    Btelleri 

pl.a-op"8 

„     moli^ima 
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Lama  Rossii  Lestris  parasitica  Podiccps  minor 

Sterna  eantiaca  „     crepidata  Coljmbus  glacialia 

„     angloram  Procellaria  glacialis  „      arcticus 

,»     caipia  „         Leachii  „       septentrionalis 

9,     Dougallii  „  pelagica  Uria  troile 

t,     Iiirando  ,,         cinerca  „   tringria(?) 

9,     macTonra  „         anglorum  «,   arra 

•«     leucoparia  Podiceps  cristatiis  ,,  grylle 

f,     nigra  ,,        ruficollis  Alca  arctica 

»,     minata  „        comutus  ,,  torda 

Leitris  cataractea  ,,        aaritus  „  alle 

„     pomarina 

lY.  On  the  Danger  of  Ilasttf  Generalization  in  Geology, 

By  Alexakdkr  Brtson,  Esq. 

After  deducing  examples  of  hasty  generalization,  and  show- 
ing the  frequency  of  erroneous  conclusions  drawn  from  scanty 
data,  he  gave  the  following  example,  of  which  he  was  him- 
self guilty : — "  In  the  summer  of  1856,  a  few  friends  joined 
me  in  a  yachting  expedition,  to  geologise  among  the  islands  of 
the  Firth.  Among  other  islands  we  visited  Inch  Mickcry, 
and  spent  some  hours  in  examining  its  structure.  On  the 
southern  summit  of  the  rock,  a  quantity  of  lead  was  found, 
filling  up  many  of  the  interstices  of  the  trap,  which  had,  be- 
sides, a  very  scorched  appearance.  This  circumstance  natu- 
rally excited  our  curiosity,  and  many  theories  were  formed 
to  unriddle  the  enigma,  but  in  vain.  We  carefully  examined 
the  island,  but  could  not  find  a  trace  of  a  fire  by  which  the 
lead  could  have  been  melted,  except  at  such  a  distance  from 
the  rock  as  to  render  the  idea  of  lead  being  carried  so  far 
without  cooling  inadmissible.  Then  the  lead  had  run  into  the 
crevices  of  the  rock,  showing  that  it  must  have  been  very 
fluid  when  it  fell.  The  absence  of  every  trace  of  carbon 
around  the  lead,  or  at  all  near  the  rock  itself,  was  very  puz- 
iling.  About  this  time  our  talented  member,  Dr  Heddle,  had 
atinounced  the  occurrence  of  native  lead  embedded  in  meteo- 
ric iron,  and  I  at  once  held  my  Inch  Mickery  lead  as  truly 
meteoric  in  its  origin.  This  idea  was  rendered  the  more 
probable,  as  Ihr  George  Wilson,  who  kindly  analysed  it,  failed 
to  detect  in  it  any  trace  of  silver.  Professor  Fleming,  al- 
though he  scouted  the  notion  of  its  meteoric  origin,  kindly 
accompanied  us  on  a  second  visit  to  the  island.  After  a  per- 
sonal examination,  he  was  unable  to  throw  any  light  on  the 
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snbject,  bnt  advised  as  to  wait  patiently,  and  time  might  dear 
np  the  mystery.  We  voald  have  rejoiced  had  he  lived  to 
learn  the  simple  explanation  only  obtained  a  few  months  igo. 
The  Board  of  Fisheries  some  years  since  took  it  into  their 
heads  that  garries  were  young  herrings,  and  passed  an  act 
forbidding  nets  to  be  used  the  meshes  of  which  were  amaller 
than  those  employed  in  catching  full-grown  herrings.  The 
officers  of  the  Board  happening  to  detect  a  boat  using  &« 
illicit  net«  just  off  Inch  Miclcery,  they,  according  to  statute, 
took  the  offending  nets  to  this  rocky  knoU  and  burned  them. 
The  leaden  sinkers  attached  to  the  nets  supplied  my  meteoric 
lead,  and  the  twine  yielded  sufficient  fuel  to  fuse  it. 

V.  Noteg  oil  totne  pomti  in  tht  Natural  Hittory  of  the  We»t  Ootut  of 
Boti-ihire.  Bj  John  Alex.  Stewakt,  Etq.,  Lochcarron. 
The  first  part  of  this  paper  was  occupied  with  an  inquiry  into 
the  food  and  some  points  of  the  natural  history  of  the  limpet. 
Besides  the  common  species.  Patella  vulgata,  Mr  Stewart  had 
detected  the  finer  species,  P.  alhlelica  (which  had  hitherto 
been  chiefly  found  in  the  southern  coasts  of  Britain),  in 
great  abundance  upon  the  coasts  of  Ross-shire  and  Skye.  He 
satisfactorily  proved  that  the  food  of  the  common  limpet 
was  not  confined  to  sea-weeds,  as  was  generally  supposed, 
but  that  it  also  fed  upon  Balani;  and  that  the  chief  food 
of  the  P.  aihtetica  was  the  Corallina  ofieinalis.  Wher- 
ever that  plant  was  in  abundance,  there  Athleiica  was  to  be 
found :  and  it  was  not  confined  to  the  low-water  zone,  aa  it  ia 
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in  onr  seas.  It  belonged  to  the  genus  Asteronyx,  described  by 
Mailer  and  Troschell  in  their  work  on  star-fishes.  It  seemed 
doubtful  whether  it  was  the  same  species  which  they  had  de- 
scribed under  the  name  of  A.  Lovenii  from  Norway.  In  the 
main,  it  Yery  closely  corresponded  with  their  description,  but 
there  were  one  or  two  discrepancies,  which  might  cither  be 
specific,  or  variations  dependent  upon  the  age  of  the  animal. 
Mr  Stewart  had  only  found  one  specimen ;  therefore,  in  the 
meantime,  he  was  not  in  a  condition  to  give  an  opinion  upon 
this  point.  Mr  Stewart,  in  conclusion,  gave  some  interesting 
notices  regarding  the  pulsation  of  the  snail  as  compared  with 
that  of  other  animals ;  and  also  some  notices  of  peculiar 
geological  features  which  he  had  observed  in  Ross-shire. 

VL  A  beautiful  Series  of  Varieties  (in  pliima<fe)  of  the  common  Phea- 
santf  were  exhibited,  the  property  of  Walter  May^  Esq,  By  Andrew 
MuRKAY,  Esq. 


Wednesday f  March  23,  IS.'SO. — Willtam  Rhind,  Esq.,  President, 

in  the  Chair. 

JoBM  S.  LivixosTONyEsq.,  Leith,  was  elected  a  Member  of  the  Society. 

The  following  CommonicationB  were  read  : — 

I.  Extract  of  Letter  from  the  Rev,  Hiujh  Gohlie,  01*1  Ciduhur,  to  Dr 
Oreville,  respecting  eome  singular  Silk  '*  Bags'*  formed  by  Insects 
in  Africa,     Commimicated  by  W.  H.  Lowe,  M.D. 

The  following  extract  of  the  letter  was  read  by  Dr  Lowe, 
and  specimens  of  the  very  curious  "  Bags"  therein  described 
were  exhibited : — 

"  Last  year  a  brother  of  King  Eeyo  undertook  a  trading 
expedition  to  Efeet.  [This  is  a  country  lying  on  the  side  of 
the  Camaroons  Mountain,  nearest  the  Old  Calabar  River.]  In 
the  smaller  box  you  will  find  something  which  he  brought  to 
me  as  a  curiosity,  it  being  quite  unknown  in  Calabar.  The 
articles  are  small  bags,  woven  by  what  would  appear  to  be  an 
insect  of  the  same  family  as  the  silkworm.  The  insects  are 
said  to  form  these  on  trees,  many  working  at  one  bag ;  and, 
completed  their  task,  each  one  rolls  himself  up  in  his 


88  Proeeedinya  of  tke  Royal  Pi^neal  Soeie^. 

own  ebrond  and  dies.  The  people  of  Efeet  Bometimes  Uke  a 
namber  of  iiiBeets  and  pot  them  io  tme  of  their  nstare  pots, 
when  they  commence  to  work,  and  line  the  interior  of  the  pot 
with  their  bag,  by  which  means  the  people  obtain  lai^e  ones, 
which  tbejr  nse  to  put  cloth  in,  or  any  light  article,  and  which 
are  Baid  to  be  waterproof." 

Dr  Lowe  regretted  that,  while  the  objects  were  of  themselves 
of  the  highest  interest,  he  was  able  to  offer  so  little  in  the  way 
of  information  respecting  them.  There  was  no  dovbt,  bow- 
ever,  that  tbey  were  the  production  of  lepidopteroos  insects, 
and  this  belief  was  confirmed  by  Mr  Andrew  Murray,  who 
brought  to  the  Society  an  excellent  drawing  of  some  bags  ex- 
tremely analogous  to  those  exhibited,  and  which  are  known 
to  be  the  production  of  a  gregarioos  butterfly  in  Mexico,  a  de- 
BCriptioQ  of  which,  together  with  an  illnstnttire  plat«,  will  be 
found  in  the  Transactions  of  the  Entomological  Society  of 
Ijondon,  vol.  i.  p.  38,  published  in  1836.  As  one  of  the  bags 
from  Africa  was  much  more  dense  in  its  texture  than  the 
others,  Dr  Lowe  was  led  to  think  that  two  species  of  insect 
had  been  employed ;  but  Mr  Logan  thought  both  might  be 
produced  by  the  same  butterfly  or  moth.  Mr  J.  T.  Syme 
addod  some  remarks  ;  and  all  the  members  joined  in  the  hope 
that  spccimons  of  the  insect,  in  any  state  of  transformation, 
or  however  roughly  preserved,  might  at  a  future  time  be  pro- 
uurud  by  tbo  kind  agency  of  Mr  Goldie. 
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was  supposed  by  Lacordaire  and  other  authors.  Mr  Murray 
mentioned  a  number  of  interesting  facts  relating  to  the  eco- 
nomy and  structure  of  these  blind  insects. 

III.  Sotice  of  the  Tenatcity  if  Life,  in  Buccinum  coronatuin. 

Bj  Alexander  Buyson,  Esq. 

On  the  6th  September  1857  we  reached  Marseilles  on  our 
way  to  Naples.  Having  a  full  day  to  spend  before  the  steamer 
sailed,  we  drove  to  the  Prado  la  Mer  to  search  for  shells  on 
the  shores  of  the  Mediterranean.  On  the  sandy  downs,  close 
by  the  margin  of  the  sea,  we  found  many  Helices  which  were 
new  to  us  (Helios  vermiculattt,  virgaia)^  and  others  well 
known  to  the  south  of  Europe.  They  seemed  very  gregari- 
ous, and  we  could  collect  them  bv  handfulls.  Tlie  shores  of 
the  Mediterranean  do  not  afford  a  fertile  field  for  the  concho- 
legist,  as  the  tides  scarcely  ever  vary  more  than  three  feet. 
We  picked  up  a  few  Naticcc^  and  also  a  specimen  of  Buccinum 
earonatumt  the  tenacity  of  life  in  which  is  the  object  of  this 
notice.  We  placed  the  Buccinum  along  with  our  Helices, 
and  packed  them  all  carefully  in  boxes,  where  they  lay  until 
May  1858.  On  opening  up  the  packages  we  found  the  Bucci- 
num closely  adherent  to  one  of  the  Helices,  but  thought  at  the 
time  that  it  was  dead.  We  threw  them  nil  into  a  basin  of  tepid 
water,  and  found  shortly  that  most  of  the  Helices  were  alive,  as 
was  also  the  Buccinum  coronatum.  Wo  lost  no  time  in  placing 
it  in  the  marine  aquarium  of  a  friend,  where  he  seemed  qtiitc 
at  home  and  lively.  Unfortunately,  however,  in  a  few  days 
he  came  too  near  a  hermit  crab,  who  soon  devoured  tlie  poor 
Buccinum.  The  Helices  lived  in  the  conservatory  for  some 
months,  until  the  cold  weather  killed  them.  As  this  is  the 
first  instance  of  which  I  have  heard  of  the  tenacity  of  life  ex- 
hibited by  a  marine  mollusc,  I  thought  it  should  be  recorded. 

While  we  were  strolling  along  the  shores  we  saw  a  novel 
method  of  fishing  for  sardines  and  anchovies.  The  fisherman 
wades  into  the  water  nearly  to  the  middle,  and  is  furnished 
with  a  large  circular  net,  round  the  periphery  of  which  is 
attached  a  series  of  leaden  bullets.  A  long  rope  is  attached 
to  the  centre  of  the  net,  which  he  throws  out  in  a  very  skilful 
manner  to  the  full  extent  of  his  line.     The  resistance  of  the 
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air  and  the  centrifugal  force  causes  the  net  to  expand  like  a 
flat  old-fashioned  umbrella,  in  which  .shape  it  reaches  the 
surface  of  the  water.  The  weight  of  the  ballets  causes  the 
descent  of  the  circumference,  and  the  net  aaBtunes  an  oral 
form,  and  the  tiny  fish  are  caught  by  the  meshes  in  their 
attempt  to  escape. 

MrBryson  also  took  the  opportunity  of  reading  the  following 
note  he  had  receired  from  his  friend  Dr  James  M'Bain,  RN.: — 

"  Aa  an  additional  instance  of  the  tenacity  of  life  in  cer- 
tain species  of  the  mollusca,  I  may  mention  that  in  the 
spring  of  1857  a  small  Helix  was  picked  oat  from  amongst 
some  dried  raisins,  and  handed  over  to  me  by  one  of  my  fa- 
mily. As  it  had  the  thin,  traneparenl,  glistening  film  cover- 
ing the  aperture,  it  occuired  to  me  to  repeat  the  experiment 
related  by  Br  Baird,  in  reference  to  the  Egyptian  desert  snail 
in  the  British  Museum,  and  included  in  the  examples  of 
tenacity  of  life  in  these  animals  giyen  by  Mr  Woodward  in 
his  '  Manual  of  the  Mollusca.'  The  following  day  our  shy 
friend  made  his  appearance  in  the  glass  vessel,  and  lived  with 
us  for  five  months.  It  was  occasionally  supplied  with  a  little 
water,  and  portions  of  green  vegetables,  such  as  cabbage  and 
lettuce,  and  seemed  to  give  a  preference  to  the  latter.  It  was 
precisely  identical  with  epecimens  of  Helix  virgata  got  at 
Shotover  Hill,  near  Oxford,  along  with  out  friend  Dr  Mel- 
ville in  1847.  This  species  is  widely  spread  over  the  south  of 
Europe,  and,  iiitlu'Ugli  Laving  no  objection  to  the   interior. 
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IV.  Offservations  on  BritM  Zoophtftcs.  By  T.  Stretuill  Wright,  M.D. 

Kionistes  retiformis  (xSuf-iffrfifii), 

l\>ljrpary  retlform — •Hmentary  polyps  minute,  white,  with  single  row  of  short 
tentaclefl-^reproductive  polyps  columnar,  thickened  towards  apex,  with- 
out tentacles,  bearing  many  generative  capsules. 

A  male  specimen  of  this  zoophyte  was  found  growing  in  an 
old  shell  at  Granton  in  May  1837.  The  corallum  consists  of 
a  close  network  of  flattened  chi- 
tonous  tubes,  from  out  of  which 
the  alimentary  and  reproductive 
polyps  spring  at  intervals.  The 
sperm -sacs  (one  of  which  is 
shown  in  the  marginal  woodcut) 
attached  to  the  reproductive  polyp  \    f 

differ  from  those  of  Hydractinia,     /^r^^^sV-' i. 
in  having  the  endoderm  attached         Kk^fs^^^ 
to  the  ectoderm  at  their  distal  ex-         ^^--  ^' 

tremities,  as  I  have  figured  in  the   Reproductive  polyp  of  A'.  reUformU 

n  -n    J       1   '  mi  •         with  single  sperm-sac :   a,  endo- 

Sperm-SaC  Ot  J!-Udendrium.       ihlS      jerm,  ft.  ectoderm,  c,  cavity  con- 

lOOphyte   approaches    the     Sertu-      talning  spermatozoa. 

lariadaa  in  the  simple  columnar  form  of  its  untcntacled  re- 
productive polyps,  and  forms  the  connecting  link  between  the 
Tubulariad®  and  Sertulariadse.     Thus  we  have : — 

Sperm  or  egg  wics  attached  to  ordinaxy  alimentary  |  p,         ^     ^ 

polyps,  as  in     .         .         .         .  .      J        ^**'    oryoe,     c. 

Sperm  or  egg  sacs  attached  to  reproductivo  aU-  )  p  j  f    '    i 

mentary  polyps,  which  differ  from  ordinary  ali-  >■    ^j  ^^^^^^   "^**^  * 
mentary  polyps  in  having  fewer  tentacles,  as  in  J      ^     '^  '^ 

^erm  or  egg  sacs  attached  to  reproductive  polyps,  /  tt  j      ^  •  • 
with  rudimentary  mouth  and  tentacles,  as  in     j 

8p«m  «r  egg  »c.  attached  to  reproductive  polyps,  )  j^  Sertularia. 

Without  mouth  or  tentacles,  as  in         .         .     J  ' 

y.  (1.)  On  the  Votiier  in  Man  and  the  Mammalia^  and  on  the  Sphenoi- 
dal Spongy  Bonet.  By  John  Clkland,  M.D.,  Demonstrator  of 
Anatomy  in  the  Univerdity  of  Edinburgh. 

The  remarks  which  I  am  ahout  to  make  will  be  confined  as 
much  as  possible  to  matters  of  observation.  I  shall  resist  the 
temptation  to  enter  on  the  question  of  tlie  constitution  of  the 
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vomerine  eegmeat  of  the  skall,  althoagh  it  is  one  on  which 
the  statements  to  be  made  have  an  important  bearing ;  I  ehftll 
content  myself  with  exhibiting  the  relations  of  this  bone  in 
different  mammalia,  and,  founding  npoD  these  and  on  deve- 
lopment, shall  shoTT  how  the  vomer  in  man  corresponds  in  its 
relations  to  those  of  other  animals,  and  what  is  the  nature  of 
the  sphenoidal  spongy  boues. 

Last  autumn,  while  disarticulating  the  skull  of  a  lamb^  it 
came  prominently  under  my  notice  that  the  central  plate  of 
the  sphenoid  bone  adhered  without  marks  of  separation  to  the 
presphenoid,  nhile  the  lateral  masses  of  the  ethmoid  and  the 
Tomer  formed  one  other  single  piece.  On  further  examination 
I  found  that  in  mammalian  skulls  the  formation  of  one  piece 
by  the  vomer  and  lateral  masses  of  the  ethmoid  was  the  gene- 
ral rule,  and  their  separation  a  rare  exception.  This  is  a  cir- 
cumstance so  easily  seen  that  one  would  think  it  could  hardly 
escape  the  notice  of  any  one  in  the  habit  of  disarticulating 
mammalian  skulls,  yet  I  can  find  no  description  of  it  by 
authorities  on  human  and  comparative  anatomy.  It  is,  how- 
ever, as  we  shall  see,  the  most  important  of  all  the  connections 
of  the  vomer,  and  throws  some  valuable  light  on  human  ana- 
tomy. With  respect  to  the  other  articulations  of  tlie  vomer, 
we  shall  see,  that  that  with  the  central  plate  of  the  ethmoid  ig 
by  no  means  a  primary  one,  and  that  the  most  constant  of  those 
of  its  inferior  margin  is  that  with  the  intennaxillary  bones. 

In  the  ruminantia  it  is  a  well-developed  elongated  bone. 
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framework  of  that  bone.  Od  the  upper  aspect  there  is  a  sharp 
angle  between  the  lamino}  that  lie  against  the  cartilaginous 
septum  and  their  lateral  expansions,  and  the  former  are  pro- 
longed in  many  animals  beyond  the  angle.  Where  the  eth- 
moid is  joined  by  the  ethmo-vomerine  lamina — for  so  we  shall 
call  the  expansion  just  described — it  forms  the  upper  part  of 
the  nasal  foramen  of  the  palate  bone,  in  human  anatomy 
called  the  spheno-palatine  foramen.  In  the  lamb  there  is  not 
much  development  of  the  vomer  as  a  mesial  plate  below  the 
level  of  the  groove.  It  articulates  inferiorly  by  a  rough 
sutured  edge  with  the  superior  maxillary  bones,  and  in  front 
of  that  its  scooped  anterior  extremity  lies  for  about  an  eighth 
of  an  inch  or  so  on  the  groove  formed  by  the  mesial  processes  of 
the  intermaxillary  bones — the  universal  method  of  articulation 
of  the  mammalian  vomer  with  the  intermaxillary  bones  (fig.  1). 

The  vomer  of  the  cat  is  proportionally  less  elongated  than 
that  of  the  sheep,  but  like  it  has  little  development  of  the 
mesial  plate  beneath  the  vomerine  groove.  It  articulates  by 
a  rough  surface  with  the  superior  maxillary  and  palate  bones, 
bat  with  the  intermaxillary  bones  by  an  elongation  forward 
upon  them  of  the  laminoB  which  bound  the  groove.  These 
laminse  are  connected  towards  their  back  part  with  the  lateral 
masses  of  the  ethmoid,  exactly  as  is  the  case  in  the  sheep  ; 
and  at  the  point  where  the  vomer  passes  into  the  ethmoid,  the 
latter  presents  a  minute  orbital  surface,  which  lies  between 
the  two  ascending  processes  of  the  palate  bono,  and  completes 
by  a  point  in  its  inferior  margin  the  almost  perfect  nasal 
foramen  of  that  bone.  The  sphenoid  process  of  the  palate- 
bone  lies  between  the  ethmo-vomerine  laminae  and  the  ptery- 
goid bone.  The  central  plate  of  the  ethmoid  does  not  at  all 
touch  the  vomer  in  early  life,  but  the  cartilaginous  septum  of 
the  nose  passes  back  beneath  it  to  the  presphenoid  bone. 

It  may  be  mentioned  at  once  that  the  nasal  foramen  of  the 
palate  bone  is  completed  by  the  ethmoid  in  all  the  animals 
examined. 

The  relations  of  the  vomer  in  the  fox  and  the  ])ig  are  the 
Mme  as  in  the  cat.  In  the  case  of  the  hedgehog^  as  in  the 
iheep,  it  does  not  articulate  with  the  palate  bones.  In  the 
Wm  also  it  does  not  articulate  with  the  palate  bones.    But  the 
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Buperior  connectiooe  of  the  romer  m  tbe  horse  are  pecnliir, 
inasmnch  as  the  ioferior  snrface  of  the  leaflets  of  the  ethmoid, 
instead  of  lying  in  contact,  as  is  ugaal,  with  the  ethmo-vomeriu 
lamina  for  a  considerable  extent,  is  completely  floored  in  b; 
the  npper  part  of  the  palate  bone,  which  is  expanded  for  thtt 
purpose.  Even  in  the  horse,  however,  a  slender  lamina,  im- 
mediately in  front  of  the  palate  bone,  and  in  contact  vith  it* 
nasal  foramen,  passes  downwards  and  inwards  on  each  sidt 
from  the  framework  of  the  ethmoidal  turbinations  to  the  mar 
gin  of  the  vomer ;  but  the  Tomer  and  it  are  not  sncbylosed 
until  other  sutures  also  have  begun  to  be  obliterated. 

The  vomer  in  the  rodentia  is  remarkable  id  having  very 
little  tendoncy  to  come  in  conUict  with  the  superior  maxillv 
rios.  As  far  as  I  have  observed,  it  is  always  continuous  with 
the  lateral  masses  of  the  ethmoid. 

In  the  skull  of  the  rabbit  there  is  only  odo  great  anterior 
palatine  foramen  ;  for,  altliough  the  mesial  processes  of  the 
intermaxillaricB  project  well  backwards,  the  palate  plates  of 
the  superior  maxillaries  do  not  come  far  enough  forwards  to 
meet  tliem.  Tlio  vomer  does  not  at  all  approach  the  snperior 
mamillaries;  its  posterior  margin  terminates  inferiorly  in  a 
thickened  angle,  which  articulates  with  the  intermazillarieB  in 
such  a  manner  as  to  make  their  inferior  aspect  continuous  with 
the  posterior  margin  of  the  vomer.  In  front  of  this,  the  lamins 
bounding  its  groove  are  prolonged  on  the  upper  surface  of  the 
intermaxillariea,  as  we  have  seen  in  other  animals  (fig-  4). 


On  the  Vomer  in  Man  and  the  Mammalia,  95 

The  vomer  and  sphenoidal  spongy  bones  in  man. — Having 
found  the  vomer  and  lateral  masses  of  the  ethmoid  so  uuiver- 
sally  connected,  we  naturally  inquire  how  they  are  related  in 
man.  They  are  not  in  contact.  Their  only  connection  is 
that  the  expanded  portion  of  the  vomer  which  grasps  the 
rostrum  lies  beneath  the  sphenoidal  spongy  bones,  and  that 
these  articulate  with  the  lateral  masses  of  the  ethmoid.  Now, 
seeing  that  the  sphenoidal  spongy  bones  are  recognised  as 
ossifications  distinct  from  the  sphenoid,  I  think  we  have 
already  sufficient  evidence  to  prove  that  they  represent  the 
ethmo-vomerine  laminae,  by  aid  of  what  we  have  noticed  in 
the  Chimpanzee's  skull ;  for  it  is  impossible  to  doubt  either 
that  the  distinct  bone  which  lies  between  the  orbital  plates  of 
the  ethmoid  and  the  vomer  in  that  skull  corresponds  to  the 
ethmo-vomerine  lamina  of  other  monkeys ;  or,  on  the  other 
hand,  that  it  corresponds  to  the  sphenoidal  spongy  bone  in 
man.  But  the  correspondence  becomes  much  more  distinct 
when  we  study  the  early  condition  of  the  sphenoidal  spongy 
bones.  The  most  interesting  condition  of  these  bones  is  when, 
in  the  skulls  of  young  children,  they  can  be  got  completely 
ossified  and  not  yet  destroyed  by  amalgamation  with  the 
neighbouring  bones.  In  this  state  the  sphenoidal  spongy 
bone  is  somewhat  of  the  shape  of  a  hollow  pyramid  with  the 
apex  directed  backwards,  its  inner  aspect  parallel  to  its  follow, 
and  its  cavity  (the  first  form  of  the  sphenoidal  sinus)  opening 
at  its  base  into  the  nasal  cavity  in  front  (fig.  2).  This  pyramid 
is  constructed  by  the  union  of  at  least  three  distinct  pieces  of 
bone.  Firstly,  there  is  an  orbital  piece,  forming  a  portion  of 
the  wall  of  the  orbit  between  the  ethmoid  and  sphenoid,  an 
element,  I  believe,  in  the  formation  of  the  orbital  wall  not 
hitherto  observed.  It  articulates  with  the  orbital  process  of 
the  palate  bone,  and,  together  with  the  inferior  piece,  com- 
pletes the  nasal  foramen  of  the  palate-bone,  namely,  the  fora- 
men called  spheno-palatine,  but  which  we  have  seen  to  ])e 
invariably  ethmo-palatine  in  other  animals.  The  superior 
piece  bounds  the  sphenoidal  sinus  above  and  on  the  inside, 
and  ultimately  becomes  incorporated  with  the  sphenoid  bone. 
The  inferior  piece  is  the  largest  of  the  three ;  it  forms  the 
floor  of  the  sphenoidal  sinu;?,  and  the  under  half  of  its  opening 
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in  frout,  aud  iiiclud^s  the  greater  part  of  what  ha=  Liiherto 
Wii  recognised,  and  described  nnder  the  T&rloas  names, 
Mjjbcnuid&l  epongr  I^M>iie,  sphenoidai  comn,  and  t»ne  of  Berlin. 
ItD  inner  margin  is  joined  bv  the  guperior  piece  at  an  acute 
angle,  and  is  prolvoged  downwar'ls  and  forwards  eg  as  to  lie 
etlge  to  e'lge  with  the  corresponding  lamina  of  the  vomer,  im- 
medialelv  ■□  frotii  of  the  thick  dilated  part  of  that  bone. 
Beneath  aiid  behind  i-;  the  sphenoidal  process  of  the  palate- 
tciue,  and  behind  that  is  the  internal  pterygoid  process.  In 
mas,  therefore,  as  in  other  inammalia.  ve  find  three  processes 
i&  ■neees^iou  from  behind  forirard-a,  viz.,  the  pterjgoicl  bone, 
the  sj'henoidal  process  of  the  palate-bono,  and  an  arch  passing 
from  the  ethmoid  to  the  vomer,  adapted  to  it  edge  to  edge : 
and  moreorer,  this  arch  completes  the  foramen  which  divides 
the  aecending  part  of  the  palate-bone.  It  in  every  respect, 
therefore,  corresponds  with  the  cthmo-vomcrine  lamina.  The 
reason  »hy  the  arcli  formed  by  the  vomer  and  ethmoid  is 
brAen  ap  in  the  human  subject  into  so  many  separate  pieces 
is  to  be  sought  in  the  characteristic  peculiarities  of  the  human 
subjecT,  particularly  in  the  very  slight  development  of  the 
f^TiB  of  smell;  and  the  rapid  curvature  of  the  cranio-facial 
arch.  Bat  on  this  subject  I  hope  to  speak  move  fully  on  some 
fniiire  opportunity.  The  inferior  cd^cs  of  the  sphenoidal 
fwm'^  Kmes,  which  in  childhood  lie  edge  to  edge  with  the 
Tomer  ai*  in  the  adult  state  smoothed  down  to  a  mere  ridge, 
slclcrably  separated  fmm  t\ie  middle  Vuie  by  tlie  e 
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bones.    But  this  surface  oeases  abruptly  in  front,  and  only 
the  lamina  bounding  the  groove  for  the  cartilage  is  prolonged 
on  the  intermaxillary  part  of  the  palate  (fig.  3).    In  the  adult 
state  both  the  scooped  projection  lying  on  the  intermaxillaries, 
and  the  remains  of  the  surface  for  articulation  with  the  supe- 
rior mazillaries,  can  be  seen,  when  the  vomer  still  admits  of 
being  accurately  disarticulated.    But  this  is  not  often,  as  it 
soon  becomes  anchylosed  with  the  neighbouring  bones ;  and 
even  when  this  has  not  happened,  it  requires  that  portions  of 
the  other  bones  be  sacrificed  for  the  sake  of  removing  it  en- 
tire.    As  the  face  elongates,  the  upper  part  of  the  vomer 
undergoes  much  alteration ;  not  only  is  there  a  considerable 
development  of  lamina  in  the  mesial  plane  beneath  the  groove, 
but  usually  the  laminae  bounding  the  groove  deviate  from  the 
ttesial  line,  and  one  of  them  becomes  more  developed  than  the 
other,  and  is  more  extensively  anchylosed  with  the  central 
plate  of  the  ethmoid,  which,  growing  downwards,  replaces  the 
eartilage  between  them.    In  consequence  of  these  changes 
taking  place  at  a  comparatively  early  period,  the  specimens 
which  are  sold  with  disarticulated  skulls,  and  from  which  the 
deseriptions  in  text-books  are  drawn  up,  are  seldom  complete, 
and  have  most  frequently  more  or  less  of  the  central  plate  of 
the  ethmoid  adherent  to  them.     Thus  the  vomer  is  described 
as  exhibiting  at  its  upper  and  back  part  a  cul-de-sac  for  the 
rostrum.     Such  a  cul-de-sac  is  often  seen,  but  the  central  plate 
of  the  ethmoid  invariably  enters  into  its  formation,  for  it  is 
only  the  ethmoid,  and  never  the  vomer  in  the  slightest  degree, 
which  replaces  the  cartilaginous  septum. 

Explanation  of  PlcUe  V. 

Fig,  1.  The  Tomer  and  lateral  masMt  of  the  ethmoid  of  a  lamb,  teen  from 
below,  a,  The  inferior  mRrgin  of  the  vomer,  rough  posteriorly,  for  articulation 
frith  ihe  mmzHlaries,  and  smooth  in  front,  where  it  comea  in  contact  with  the 
iawmmsillariee ;  6  d,  the  grooves  which  oomjilete  the  nasal  foraroinse  of  the 
palat*  bones.  The  spaces  between  the  grooves  and  the  margins  of  the  vomer 
represent  the  ethmo- vomerine  laminse,  and  on  the  outer  aspects  of  the  grooves 
aM  the  amall  orbital  surfaces  of  the  ethmoid. 

J|f.  S.  The  Tomer,  ethmoid,  sphenoidal  spongy  bones,  and  left  palate  and 
nwxUlArj  bones,  from  the  skull  of  an  infant;  seen  from  behind  (slightly  en- 
larged), a,  Orbital  plate  of  the  ethmoid ;  d,  posterior  extremity  of  the  vomor  ; 
e,  sphenoidal  proeess  of  the  palate  bone;  d,  orbital  surface  of  the  pnlnte 
bone,  end  immediately  above  it  is  the  orbital  portion  of  the  sphenoidal  tipongy 
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bon*.  BMvetB  Ifaa  tiro  proecnM  of  tb*  palkM  boos  la  tha  apbano-palitiM 
fi>i«BiCD-  eonipIMcd  kbora  bj  the  iofarlor  portioD  of  ttia  apbeaoidal  ipiBgy 
|>Qa#.      «t  Th*  lapcrior  portuD  of  tha  Bphciioidai  apongy  boa** 

,f^.  3.  Anotlicr  liew  cakeo  froa  tha  auna  apecimeii-  a,b,  t,  'Om  put!  tt 
tha  infanor  Ba^la  of  eke  Tomcr  for  articolkUon  vitb  the  palata,  amlllaiT, 
and  in  Ccrmtiilluj  bcwea  ntpcetiTalj ;  d,  infariar  Biyect  of  tba  ■pbcndU 
ipongy  booc ;  t,  orbiul  plate  i>f  tha  ethmoid  aean  is  perapactiee ;  /,  iofiricr 
turbinaKd  proem  of  Lb*  athHiaid. 

fif,  4.  lllutntai  tha  mrticalatiaiu  of  the  vomar  in  tha  rkbhit.  Abore  in 
tba  TOne''  *d'1  elhouiid  furaiog  oae  bona.  Bcncmth  are  the  bomaa  of  the  uppv 
»«-  of  the  left  iide,  and  ■  portum  of  tha  interm&zillarr  booe  of  the  rlgbt  lid* 
■dheriDK  to  It.  a.  Antvnor  cstraaitj  of  the  Tomer,  grooved  for  the  eaitlli- 
oinod*  *»ptam  of  tha  Doaa  ;  t,  tba  part  of  tha  voner  which  articuUtea  wilh  c, 
lb*  estrcvilj  <il  l3aa  aipandad  naaial  piocaaata  ttf  tlw  intemiaiiUary  bcmt, 
fomtng  larbi&aiiaaa  in  c^^ectida  with  JacobwMi'i  organ. 

VI.  0alii«K*cO94rf0fS<tUif<ir**(CaUartoittflanU)amdBpoitgan 
A*  Bomldir  c'tw  of  CaiAnu*.  Bj  Cuklm  W.  Fkacb,  Eiq., 
Wick.    (Speonieiw  wen  exhibited.} 

In  ft  paper  read  to  tli«  Society  in  March  1855,  "  On  tbe 
CalcftTOOus  Zooplivtea  of  tbe  Boulder  Clay  of  CaithDesB,"  I 
iuliii»ted  thftt.  at  ft  fstnre  time,  it  was  mj  intention  to  giv« 
vou  one  on  the  flora  of  that  formation.  I  have  delayed  &om 
time  to  tim«,  that  I  might  learch  in  vide  localities,  and  that 
hare  siicot.'«d«d  in  procuring  sereral  specimens  at  Wiclc,  and 
the  bams  of  Ilitst«r  and  Freswick-*  Mr  Cleghom  has  also 
fotiittl  specimeua  at  Wick,  and  Mr  Dick  in  and  aronnd  Thurso. 
Although  [>rett;  wWelr  distributed  in  the  country,  nowhere  is 
it  found  in  abundance.     At  times  it  is  quite  soft  when  first 
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Bam  on  one  of  my  official  Tisits,  I  noticed  the  sections  of 
boulder  clay  exposed  there ;  not  having  time  then  to  devote 
to  their  examination,  I  thought  that,  although  fourteen  miles 
distant  from  Wick,  I  would  try  my  pedestrian  powers  and  do 
80,  on  the  day  kept  for  the  Queen^s  birthday  (1855),  should 
the  weather  prove  fine.  It  did,  and  I  was  off  early  in  the 
morning,  so  that  I  might  have  a  long  search,  not  only  in  the 
exposed  sections  of  the  boulder  clay  on  my  route,  but  every 
quarry  and  place  of  interest.  On  searching  the  Bum  of  Fres- 
wick,  I  commenced  immediately  at  the  bridge,  and  in  the  blue 
olay  there  found  several  flints,  evidently  from  the  chalk, 
hinges  and  portions  of  Cyprinoy  fragments  of  Turritella,  Deti- 
ialia,  &c,j  all  more  or  less  broken  and  rubbed.  These  were 
firmly  embedded,  and  so  were  all  the  specimens  taken  by  me 
from  the  boulder  clay.  After  examining  the  sections  above 
the  bridge,  I  retraced  my  steps,  passed  over  the  road  and  down 
the  born  towards  the  castle,  and  in  a  nice  section  worn  by  the 
stream,  as  well  as  the  usual  stones,  shells,  &c.,  I  met  with  a 
white  mass,  which  at  first,  from  its  yielding  freely  to  the 
knife,  I  thought  chalk.  After  digging  it  out  and  washing  it 
in  the  stream,  I  was  surprised  to  find  that  it  would  swim  like 
cork,  and  therefore  could  not  be  chalk.  I  put  it  carefully 
into  one  of  my  boxes,  and  searched  again,  and  at  some  distance 
from  the  spot  where  I  found  the  first  I  got  a  smaller  piece  of  the 
same  description.  They  are  the  only  pieces  I  have  met  with. 
I  have  forwarded  the  smallest  piece  with  this  paper,  enclosed 
in  glass,  and  hope  that  you  will  excuse  my  jealous  care  in 
thus  preserving  the  precious  relic.  As  soon  as  I  had  fully 
examined  all  the  exposed  clay,  I  turned  my  steps  homeward, 
woddering  all  the  way  what  my  swimming  prize  could  be.  As 
soon  as  possible,  after  washing  and  taking  my  tea,  I  out  with 
a  microscope,  and  placed  a  small  portion  of  the  mass  under  it, 
when,  to  my  delight,  bundles  of  spiculse,  and  quantities  of 
siliceons  globules,  were  beautifully  shown,  as  well  as  straight 
spicnla,  triradiate,  and  other  shapes ;  the  spicula  hollow  in  the 
centre.  I  fancied  it  might  be  a  Pachymatisma ;  but  then 
the  stellate  forms  were  absent.  It  effervesced  freely  in  dilute 
mnriatio  acid.  In  order  to  be  set  right,  I  forwarded  a  portion 
of  each  piece  to  Mr  Bowerbank  of  London,  who,  with  his  usual 
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kindnesa,  ezamined  them,  and  informed  me  that  the;  ven 
Geodia;  the  speciei  he  conld  not  tell.  He  farther  added. 
"  that  he  had  found  Qeodia  in  a  flint  ta  the  chalk ;  therefore 
this  sponge  appears  to  be  more  aniuent  than  had  been  nu- 
pected."  We  have  Geodia  zetlandiea  in  osr  northern  seas 
(see  Johneton's  "  British  Sponges,"  pi.  iii.,  figs.  3  and  4,  uid 
described  at  page  195).  I  also  met  with  that  species  in  Corn- 
wall. The  piece  mounted  in  Canada  baUam  will  show  tb* 
spicula  and  tiliceoos  globules.  Here,  then,  was  a  reward; 
for  not  only  did  the  walk  of  at  least  thirty-two  miles  proT* 
beneficial  to  the  body — the  mind  truly  enjoyed  a  feast ;  the 
nnmberless  objects  of  beauty  that  stud  the  path  of  the  na- 
turalist makes  all  roads  cheerful ;  and  if  I  were  to  add  a  list 
of  the  attractions  of  that  day,  it  would,  though  interesting,  be 
a  long  one.  It  will  be  sufficient  for  me  to  say,  that  the  excite- 
ment caused  by  every  new  beauty  drove  wearinesa  from  the 
body — mind  triumphed  over  all — and  to  me  this  was  a 
"  Qaeen*B  day"  indeed  t  The  pleasure  did  not  cease  with  the 
day,  for  my  collection  of  stores  has  given  me  mnch  useful 
employment  since.  Add  to  this,  the  satisfactioD  of  knowing 
that  I  had  turned  up  a  new  leaf  in  the  history  of  this  long- 
gone  period.  Long  gone  as  it  may  be,  its  history  is  linked 
to  the  present ;  for  the  ancient  organisms  of  the  seas  of  the 
clay  period  have  direct  descendants  now  living  in  our  seas,  and 
although  from  oar  present  knowledge  some  may  be  wanting, 
either  of  the  past  or  the  present,  the  advancing  march  of  re* 
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ttomi  hare  been  destroyed ;  there  ia,  howeYer»  no  doubt  about 
the  genus.  Many  species  "  existed  during  several  geological 
periods ;  for  instance,  in  the  Crag,  in  the  London  Clay,  in  the 
Paris  Basin,  in  the  Chalk,  in  the  Greensand,  and  in  the  Oolite. 
Mr  Alder  has  detected  it  in  a  specimen  of  Pecten  islandicua 
from  a  raised  beach  at  Bute,"  and  to  this  list  is  now  to  be 
added  the  boulder  clay  of  Caithness.  Many  species  of  Clionia 
also  now  exist  in  our  seas,  as  shown  in  Mr  Hancock's  delight- 
ful paper,  published  in  the  3d  vol.,  second  series,  1849,  of  the 
^  Annals  and  Magazine  of  Natural  History,"  from  which  the 
aboTe  quotations  were  taken.  I  again  beg  to  apologise  for  so 
long  delaying  this  paper.  I  trust  that  the  additional  matter 
and  facts  collected  by  that  delay  will  plead  an  excuse  for  me. 
It  is  pleasant,  when  working  in  this  once  said  to  be  barren 
field,  to  be  rewarded  by  adding  to  the  shells  of  the  age,  first 
loophytes,  and  now  sponges  and  plants. 


Wedne9Jay,  27ih  April  1859.— T.  Strethill  Wright,  M  D., 

Preaident,  in  tbc  Chair. 

Thomss  Boyle   Grierson,  Esq.,  surgeon,  Thombill,   Dumfriesshire, 

elected  a  non-resident  member. 
The  usual  Committees  were  appointed  for  conducting  speciul  investi- 
gations  during  the  recess. 

The  following  donations  to  the  Library  were  laid  on  the  table  : — 

Memoin  of  the  Literary  and  Philosophical  Society  of  Manchester,  new 
■eriee,  toIb.  iil«  to  zit.,  and  part  1  of  vol.  xv. — From  the  Literary  and 
Philoaophieil  Society  of  Manchester.  Ikldmoires  do  la  Soci^tS  Im[)eria]e 
des  SeieaoM  Naturelles  de  Cherbourg,  tome  y.,  1857. — From  the  Society. 
Tho  pMiadian  Journal  of  Industry,  Science,  and  Art,  new  series.  No. 
six.,  January  1859. — From  the  Canadian  Institute,  Toronto.  Premiere 
Oeatorie  da  Longicomes  du  Vieuz  Calabar.  Par  Auguste  Chevrolat. 
Bvis,  1858.— Fnm  the  Author. 

The  eommunioations  read  were  as  follow : — 

L  B4part  on  the  Pearl  Banki  ofArippo,  Ceylon y  for  Season  1858.    By 
E.  F  ElsLAART,  M.D.     Communicated  by  Dr  II  K.  Grkville. 

In  this  paper  the  author  states  that  he  found  in  most  of  the 
pearlrbearing  shells  a  worm  (a  species  of  jilana)y  which  he 
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'.  .•  eonsidered  had  mneb  to  do  with  the  formation  of  pearls.  This 
worm  he  found  in  large  numbers  in  the  liver,  ovary,  mande, 
and  other  parts  of  the  oyster.  He  also  coneidered,  from  his 
researches  into  the  subject,  that  the  ova  of  the  oysters  and 
the  ora  of  worms  form  the  nuclei  of  many  pearls  found  in  the 
soft  parts  of  the  animal,  according  to  the  doctrine  of  Sir 
Everard  Home.  This  theory  has,  however,  been  called  in 
question  by  many  authors.  Dr  Kela&rt  had  sent  for  examina- 
tion specimens  of  ovaries,  containing  pearls  of  various  siies, 
to  the  Museum  of  the  Royal  College  of  Surgeons,  London, 
which  he  considered  tended  to  prove  the  truth  of  these  views. 
In  pearls  adherent  to  the  shell  he  found  the  nuclei  to  be  sand, 
portions  of  sea-weed,  and  larvee  of  insects,  &c.  In  conclusion, 
Dr  Kelaart  recommended  that  only  the  larger  and  more 
matured  oysters  should  be  fished,  and  that  portions  of  the 
banks  should  he  reserved  for  breeding  purposes. 

Mr  Alexander  Bryson  believed  pearls  to  be  the  result  of 
disease  or  of  irritation^  caused  by  the  presence  of  foreign 
bodies.  Ho  stated  that,  in  all  his  experience,  he  had  found  a 
nucleus  of  foreign  and  structureless  matter,  generally  siliceous ; 
also,  that  he  could,  by  examining  the  microscopic  structure  of 
a  pearl,  at  once  infer  what  shell  bad  produced  it. 

II.  HoU  on  the  LanUm  Fit/  of  Hondurat.     Sy  Mr  Jiubb   BtNU. 

Connnnniaated  b;  Dr  I.  A.  Smith. 

At  a  previous  meeting  a  specimen  of  the  lantern  fly  (Ful- 
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hree  laminous  spots,  one  on  each  side  of  the  head  part,  on  the 
jpper  part  (like  a  'Cat's  staring  eyes),  of  a  beautiful  sulphur- 
coloured  light,  in  rays  that  spread  over  the  room.    The  third 
laminooB  spot  is  seen  when  the  fly  is  on  its  back,  half  way 
down  the  abdominal  part  of  the  insect.    When  quiescent,  the 
lamination  b  least ;  in  daylight  the  upper  spots  are  nearly 
white,  emitting  no  light  whatever  (its  lively  time  is  at  twi- 
light).   Immediately  on  being  agitated,  or  moving  about,  the 
apots  become  sulphur  colour,  and  radiate  forth  streams  of  light, 
clearly  seen,  although  the  sun  be  shining  into  the  room,  as  it 
now  does  at  the  moment  I  write,  with  the  creature  in  the  glass 
tumbler  before  me.    We  put  out  the  lights,  and  to  test  the 
power  of  the  fly,  I  took  up  my  psalm-book  and  read  two  verses 
of  Psalm  oix.    Mr  Bobert  Gegg  also  took  up  a  book  at  random, 
and  read  by  its  light.    I  hope  this  will  satisfy  all  that  the 
lantern-fly  is  indeed  luminous."    He  had  also  a  letter  from 
Dr  John  Young,  Belize,  kindly  offering  to  make  any  observa- 
tions the  Society  might  desire.     A  published  statement,  in 
the  ••History  of  the  West  Indies,"  by  R.  M.  Martin,  1837, 
vol.  ii.  p.  104,  being  vol.  v.  of  British  Colonial  Library,  corro- 
borating the  truth  of  the  lantern-fly  being  luminous,  was  also 
referred  to. 

ni.  (1.)  Notice  of  a  Fossil  Nautilus  from  the  IsUof  Sheppy.     By 

James  M*Bain,  M.D.,  R.N. 

Dr  M^Bain  said,  that  the  specimen  of  a  fossil  nautilus  which 
he  exhibited  to  the  Society  was  obtained  from  the  Isle  of 
Sheppy,  along  with  other  fossil  remains,  and  presented  to 
him  by  his  friend  Dr  Easton,  of  H.M.S.  Pembroke.  Before 
placing  the  specimen  in  the  public  museum  of  Edinburgh, 
which,under  the  present  energetic  management,  was  rapidly  as- 
suming a  highly  scientific  character,  he  considered  it  advisable 
to  give  a  short  description  of  the  state  of  preservation  of  the 
shell,  and  the  locality  whence  it  was  derived.  The  species 
agreed  with  the  description  of  the  Nautilus  Sowcrhyi,  given 
in  a  monograph  of  the  Eocene  Mollusca,  by  F.  E.  Edwards,  and 
published  by  the  Palssontographical  Society.  The  specimen 
he  exhibited  was  seven  inches  in  diameter  by  four  inches 
across,  measured  from  one  umbilical  bpacc  to  the  other.     It 
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had  loat  the  whole  of  the  outer  or  i&hsbited  ohsmber,  bat  Am 
triangnlar  shape  of  the  apertare  vaa  distittotlj  shown  by  tb* 
compressed  ventral  margin  of  the  remaining  part  of  the  shell 
The  position  of  the  aiphuncle — said  to  be  close  to  the  donal 
margin — seemed  to  be  indicated  hy  a  small  deposit  of  iroi 
PTrites,  probably  cansed  by  the  organic  matter  having  been 
longer  retained  in  that  canal.  The  interior  of  the  ifaell  vu 
filled  with  a  fermginous  clay,  containing  a  large  proportion  of 
carbonate  of  lime,  a  stalagmitic  layer  of  which  wafl  seen  en- 
crusting a  portion  of  the  mass.  Defoliation  of  the  outer 
porcellanous  coat  of  the  efaell  had  taken  place,  but  what 
remuned  of  the  inner,  naereona  layer  showed  the  strin  of 
growth  bending  sharply  backwards  in  well-marked  nndnla- 
tioDS.  If  the  proportions  of  the  fossil  Bpeoimen  were  similu 
to  those  of  the  recent  Ifautilua  pompttius,  the  shell,  when 
entire,  would  hare  measured  about  fifteen  inches  in  diameter. 
Dr  M'Bain  stated  that  the  Nautilids  were  iu  some  respects 
the  moat  intereating  family  in  the  mollnscan  sub-kingdom. 
They  formed  the  type  of  the  second  order,  Tetrabrancfaiata  of 
Owen,  io  the  class  Cephalopada,  of  whieh  upwards  of  1400 
fossil  species  have  been  disinterred  from  the  Faleeozoic  and 
Mesozoic  rocks.  Of  all  the  genera  constituting  the  Tetra- 
branchiate  order  of  mollusca  that  existed  in  the  ancient  seas, 
the  nautilus  was  the  only  one  that  had  been  fonnd  to  pass  into 
the  tertiary  formations,  and  there  were  at  least  two  species 
still  existing  in  the  seas  of  the  tropics.     Six  fossil  nautili 
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atentratified  layers  of  concretionary  nodules,  commonlj 
called  septaria  or  cement  stones.  This  clay  belonged  to  the 
lower  tertiary  formation,  and  formed  a  part  of  the  London 
basin— one  of  those  isolated  fluvio-marine  deposits  which  took 
place  in  hollows  of  the  chalk  subsequent  to  the  cretaceous 
epoch.  On  the  north  side  of  the  island,  and  eastward  from 
Sheemess,  the  cliffs  rise  to  the  height  of  from  one  to  two 
hundred  feet,  and,  chiefly  from  atmospherical  causes,  were 
constantly  crumbling  down  in  large  prismatic  masses,  which 
gradually  broke  up,  and  formed  a  flat  shore  of  fine  silt.  Mud 
iMUiks  extended  off  shore  for  about  half  a  mile,  and  at  low 
water  workmen  were  employed  in  procuring  the  cement  stones. 
The  beach  was  not  more  than  from  ten  to  twenty  yards  wide, 
en  which  were  strewed  abundance  of  fossil  fruits,  wood,  Crus- 
tacea, and  mollusca,  which  had  fallen  out  of  the  clay.  Dr 
M*Bain  said,  he  had  frequently  obtained  upwards  of  a  hundred 
Eocene  fossils  in  a  single  excursion,  and  that  the  remains  of 
fish  and  reptilia  were  also  of  frequent  occurrence  in  the  Lou- 
don clay  of  the  Island  of  Shcppy.  He  added,  that  many  of 
these  Eocene  fossils  became  mixed  with  recent  organisms,  and 
were  boried  together  in  the  re-composed  silt,  which  the  hasty 
generalisation  of  some  palseontologist,  in  a  future  new  geolo- 
gical epoch,  might  consider  as  a  sufficient  proof  that  they  also 
lived  together  at  the  same  time  in  tho  Caiuozoic  period. 

(2.)  No^eofthe  Nueula  decusiata, /ou>i^  in  the  so-called  Raised  Sea- 
hcach  Bed  at  Leit\.      Bj  Jamus  M'Bain,  M.D.,  R.N. 

The  members  of  the  Society,  Dr  M'Bain  said,  were  no 
doubt  familiar  with  a  bed  of  sand  and  gravel  extending  along 
the  shores  of  the  Forth  in  a  more  or  less  continuous  manner, 
and  generally  known  as  the  raised  sea-beach  bed.  This  de- 
posit had  been  considered  by  several  eminent  geologists  to  re- 
present an  ancient  sea-beach,  which,  in  consc(|ue]ice  of  a  gene- 
ral elevation  of  the  land,  had  been  raised  twenty  feet  or  more 
above  the  level  of  the  sea,  at  a  comparatively  recent  goologi- 
eal  period.  This  view  was  strenuously  opi>oscd  by  the  late 
Professor  John  Fleming,  who  maintained  that  this  so-called 
raised  sea-beach  bed  and  other  accumulations  of  a  similar 
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structure,  at  still  higher  levels,  derived  their  ori^n  &om 
"  ground  storms"  or  eudden  risings  of  the  sea,  bj  vhich  shells, 
sand,  and  grarcl,  had  been  placed  in  situations  now  considcN 
ably  removed  from  the  influence  of  the  tide.  Professor  Flem- 
ing had  arrived  at  this  conclusion  as  early  as  1806,  from  ex- 
amining a  bed  of  shells,  chiefly  composed  of  the  common 
oyster  shell,  to  the  westward  of  the  town  of  Borrowstounnesi, 
in  the  county  of  Linlithgow,  and  stretching  along  the  basks 
of  the  Forth  into  Stirlingshire.  The  raised  sea-beach  contrv- 
versy  forms  nearly  the  vhole  of  the  last  chapter  of  bis  list 
work — "  The  Lithology  of  Edinburgh."  Any  new  fact,  there- 
fore, connected  with  this  distinct  marine  deposit  would  be  of 
interest.  This  raised  sea-beach  bed  is  well  exposed  in  many 
parts  of  the  coast  Lctneen  the  sandstone  quarry  at  Granton 
and  the  Magdalen  Burn  near  Fisherrow.  It  varies  in  thick- 
ness from  two  to  ten  feet,  and  contains  abundance  of  com- 
minuted shells,  with  many  in  a  more  or  less  perfect  state 
of  preservation.  The  hori«ontal  position  of  the  bed  in  re- 
spect to  the  present  high-water  level  is  by  no  means  equal. 
At  Granton  quarry,  the  base  of  the  bed  is  about  ten  or  twelve 
feet  above  high-water  mark,  and  rests  upon  the  sandstone  and 
boulder  clay ;  whereas  a  quarter  of  a  mile  to  the  eastwani,  at 
a  ledge  of  rocks  projecting  sea-ward,  it  is  only  two  or  three 
feet  above  high-water  level.  The  bed  is  then  interrupted  by 
a  sea-wali,  until  at  the  east  end  of  the  village  of  Kewhaven, 
at  the  collection  of  boulders  that  form  a  boat  harbour,  it  is 
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of  artificial  soil,  the  continuation  of  the  sand  and  gravel  bed 
was  observed  to  cover  the  boulder  clay  at  six  or  eight  feet 
above  high-water  level.  In  a  section  made  for  the  foundation 
of  the  east  wall  of  the  building,  the  boulder  clay  was  cut  down 
to  the  depth  of  12  or  14  feet ;  and  in  the  sand  and  gravel-bed 
overlying  the  clay  at  this  part,  amongst  other  shells  usually 
found  in  this  bed,  a  detached  right  valve  of  a  Nucula  was 
obtained,  having  the  sculpture  and  characters  of  Nucula  de- 
cuaaata.  The  epidermis  was  well  preserved,  and  of  an  olive- 
green  colour.  It  was  marked  with  concentric  wrinkles,  and 
strongly  raised  radiating  strice,  with  short  but  distinct  trans- 
verse plicsB  on  the  dorsal  area.  The  inner  surface  was  pearly 
white,  and  had  a  crenulated  margin,  with  twelve  pectinated 
teeth  in  front  of  the  cartilage-depression,  and  about  double 
that  number  behind.  The  valve  was  rather  more  elongated, 
and  larger  than  the  ordinary  examples  of  the  common  Nucula 
nucleus. 

The  N.  decusaata  is  not  recorded  as  having  been  found  in 
the  Firth  of  Forth,  but  it  lives  on  the  west  coast  of  Scotland, 
and  in  the  Hebrides*  and  is  said  by  Lovcn  to  be  a  Swedish 
shell.  The  specimen  was  accidentally  broken,  and  the  fact  of 
the  valve  having  been  found  is  only  recorded  to  direct  atten- 
tion to  a  closer  scrutiny  of  the  marine  contents  of  this  depo- 
ut,  especially  in  sections  inland  from  the  present  high-water 
level ;  as  the  lateral  extent  of  this  so-called  raised  sea-beach 
bed,  and  its  relation  to  other  accumulations  of  a  similar  litho- 
logical  structure,  but  destitute  of  any  trace  of  marine  remain?, 
had  not  been  satisfactorily  determined. 

IV.  Oontnbutian  to  a  Monograph  of  Iceland  Spar.     By  Alexander 

Bktson,  Esq.     Part  I. 

This  communication  will  be  given  complete  (along  with 
Fart  II.),  in  a  future  fasciculus  of  the  Proceedings. 

Y»  On  a  Method  of  constructing  Polarizing  PrisiM  of  Nitrate  of 
Potash.     By  T.  Stretuill  Wright,  M.I). 

Dr  Wright  stated  that  many  doubly-refracting  substances, 
when  immersed  in  dense  and  transparent  fluids,  had,  as  wi.s 
well  known,  the  property  of  polarizing  light.     This  polariza- 
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tioQ  of  light  was  not  effected  by  the  whole  surface  of  the  sab- 
stance,  but  only  by  inclined  parts  of  it  which  intersected  the 
ray  in  an  oblique  direction.  In  passing  through  such  parts  a 
beam  of  light  was  divided  into  two  rays  polarized  in  opposite 
planes.  The  one  ray  continued  its  original  course,  while  the 
other  suffered  deflection  proportionate  to  the  inclination  of  the 
polarizing  surface,  and  was  thus  entirely  thrown  out  of  the 
field  of  view.  It  occurred  to  the  author  that  large  crystals, 
having  their  surface  artificially  inclined,  might,  when  im- 
mersed in  a  highly  refractive  fluid,  be  used  as  polarizing 
prisms,  and  he  had  succeeded  in  thus  forming  polarizers,  one 
of  which  ho  placed  before  the  Society,  and  which  was  found 
to  be  well  adapted  for  application  to  the  microscope.  It  con- 
sisted simply  of  a  wedge  of  nitrate  of  potash,  cnt  from  one  of 
the  angles  of  a  large  crystal,  and  put  up  in  a  cell  filled  with 
castor  oil. 

Dr  Wright  stated  that  very  beantifut  objects  for  the  polari- 
BCope  might  be  formed  of  clear  plates  cut  from  the  surfaces  of 
large  crystals  of  nitre,  and  grooved  in  various  designs.  These, 
mounted  on  a  colouring  plate  of  mica,  and  enclosed  in  a  plate- 
glass  cell  filled  with  oil  of  turpentine,  gave  rich  effects  of 
changing  tint  when  traversed  by  light  reflected  from  a  glass 
plate  or  from  the  northern  sky.  Large  planes  of  parallel 
polarizing  crystals  might  be  produced  by  crystalliatng  muriate 
of  morphia  on  slightly  inclined  plates  of  glass,  and  might  be 
removed  so  ss  to  leave  designs.    These  figures,  when  mounted 
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the  author  said,  for  his  late  friend,  Mr  James  Brown,  a  young 
chemist,  who,  hy  his  labours  and  discoveries  in  the  science  to 
which  he  had  devoted  himself,  gave  promise  of  an  active  and 
useful  life,  which  was,  however,  cut  short  by  an  attack  of 
cholera,  that  in  a  few  hours  proved  fatal.  His  retiring  manners 
and  devotion  to  his  work  made  him  unknown,  save  to  a  few 
friends,  who  were  thus  unexpectedly  called  to  mourn  the  loss  of 
one  who  seemed  destined  by  his  labours  to  command  the  respect 
of  the  scientific  world ;  and  the  collection  was  some  months 
ago  placed  in  the  hands  of  the  writer  by  his  father.  It  con- 
sists of  nearly  1000  different  specimens,  with  accompanying 
manuscripts,  drawings,  and  sections,  most  elaborately  exe- 
cuted. Valuable  memoirs  had  been  published  by  Mr  Bain  on 
the  geology  of  South  Africa ;  but  he  did  not  seem  to  have 
▼isited  Du  Toit,  the  locality  where  the  fossils  on  the  Society's 
table  had  been  gathered,  as  it  was  not  mentioned  by  him. 
Dn  Toit  is  about  thirty-five  miles  north-west  from  Swellen- 
dam.  It  is  situated  on  the  further  side  of  the  Lange  Bergen 
Mountains,  on  the  oldest  beds  of  what,  from  palseontographical 
evidence,  seems  to  be  the  Old  Red  Sandstone.  The  fossili- 
ferous  beds  are  composed  of  coarse  sandstones  and  shales. 
The  fossils  are  chiefly  brachiopod  mollusca,  and  include 
Spiri/er  antareiicus^  and  Orhignn^  Terebratula  Dainii,  Orhi- 
eula  Bainii,  &c.,  Solinella  antiquay  and  other  bivalves. 
Besides  these  there  were  only  some  Encrinite  stems,  and  the 
cast  of  a  Trilobite,  neither  of  which  could  be  more  specifically 
described,  owing  to  their  bad  preservation.  Mr  Carruthers 
noticed  the  remarkable  condition  in  which  the  clay  slates  of 
the  metamorphic  series  exist  in  the  vicinity  of  Swellcndam, 
where  they  have  little  more  consistency  than  dried  alluvial 
brick  clays,  so  soft  as  to  have  permitted  Mr  Bain  to  drive  a 
tunnel  of  400  feet  through  them  by  the  aid  of  the  pickaxe  and 
spade  alone.  The  induration  increases,  however,  until  in 
other  localities  the  rocks  become,  as  Mr  Douglas  says,  ^'  ex- 
ceedingly hard,  siliceous,  and  splintery,  so  as  to  cut  the  hand 
when  incautiously  griped/' 
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VII.  Om'.lkol/>ifieal  Notet,     (Speoneiu  were  ezbibited ) 
(1.)   Tk4  Oadwall,  AoAB  itrepera,  Linn,     fij  P.  A.  Dauadvilli,  £>q. 

This  species  being  of  rare  occnrrenM  in  Scotlftod,  Mr 
Dsssaaville  thought  it  might  be  of  intereat  to  show  the  two 
specimens  now  before  the  Society.  The;  were  shot  on  the  Tay, 
near  Xewbnrgh,  in  the  beginning  of  April,  and  are  a  male  and 
female,  as  was  proved  by  dissection,  the  ova  of  the  female  being 
nnmeroDs,  bat  not  far  adranced.  Mr  Dassaaville  was  aware 
of  the  danger  that  specimeiiB  obtained,  as  these  were,  in  the 
poulterers'  shops,  might  not  be  actoalJy  procured  in  this 
conntry,  since  importing  wild  fowl  from  the  continent  was 
so  genera] ;  bat  the  specimens  ander  notice  were  evidently 
so  recently  shot — the  feet  and  webs  being  (juite  soft  and 
flexible — that  he  had  no  hesitation  in  believing  they  were 
killed  in  this  country,  without  other  evidence ;  however,  he 
had  been  obliged  with  a  sight  of  the  invoice  which  accom- 
panied them,  dated  from  Perth,  and  felt  satisfied  there  was  no 
room  to  doubt  that  they  were  procured  from  the  locality  men- 
tioned. One  or  two  sessions  ago  Dr  J.  A.  Smith  exhibited 
to  the  Society  specimens  of  the  gadwall,  and  these  were  the 
only  others  he  had  seen  that  were  killed  in  Scotland. 

(S.)    The  Shovtiltr,  Auoa   elypeata,  Linn.;    the  Great  Qrty  8hnk», 
Laniua  excubitor,  Linn, ;  the  Hhore  Lark,  Alauda  •Ipettria,  Linn, 
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noYer  seen  a  specimen  of  the  bird  before,  although  he  had 
lived  for  many  years  in  the  district. 

The  last  bird  Dr  Smith  had  to  notice  was  the  Shore  Lark, 
Alauda  alpestriSj  Linn.  It  is  a  bird  of  very  rare  occurrence, 
being  apparently  only  an  accidental  straggler  in  this  country ; 
in  the  north  of  Asia,  Europe,  and  especially  America,  it 
abounds,  and  migrates  southwards  in  the  autumn  to  more 
temperate  regions.  The  first  specimen  noticed  in  England 
was  in  1830,  and  only  one  or  two  have  been  observed  since. 
He  had  not  been  able  to  find  any  recorded  as  taken  in  Scotland. 
This  bird  was  killed  by  Mr  Evans,  Tyncfield,  about  the  10th 
of  January  last,  near  the  mouth  of  the  Tyne,  and  its  plumage 
was  unfortunately  much  destroyed  by  the  shot.  It  is  a  fine  old 
male,  having  the  back  brown ;  tinted  on  the  head,  neck,  and 
shoulders,  of  a  rich  vinaceous  colour ;  the  streak  over  the  eye, 
the  forehead,  and  the  ear-coverts,  yellow ;  and  with  the  lore 
and  a  gorget  of  black ;  under  parts  dull  white,  and  flanks  pale 
reddish  brown ;  axillaries  white.  It  is  the  property  of  Dr  C. 
Nelson,  Htcoz,  near  Dunbar,  to  whom  it  was  presented. 

VIII.  NoteM  on  ilie  Crania  of  the  Urus  (Bos  primigenius)  in  tha 
Musetun  of  tlie  Society  of  Antiquaries  of  Scotland,  Bv  John 
Alvxakder  Smith,  M.D. 

Some  years  ago,  when  gathering  up  various  details  in  refer- 
ence to  the  ancient  small  short-horned  cattle  of  this  country, 
my  attention  was  also  directed  to  the  large  cattle  {Boa  pri- 
migenius),  and  to  the  specimens  of  crania  in  the  Museum  of 
the  Society  of  Antiquaries.  I  took  various  measurements  of 
these  crania,  and  searched  the  early  records  of  the  Society 
for  such  information  in  regard  to  the  places  where  they  wore 
found,  and  any  other  details  that  might  be  of  interest ;  and 
as  Mr  Turner  has  favoured  us  this  session  with  some  details 
of  the  specimens  of  this  great  ox  in  the  Anatomical  Museum 
of  the  University,  I  have  thought  it  might  interest  the  mem- 
bers if  I  produced  my  old  notes  on  the  subject. 

There  are  three  specimens  of  these  crania  of  the  Bos  primi- 
genius  in  the  Museum  of  the  Society,  marked  Nos.  2,  4,  and 
6  of  the  "  Fossil  Skulls,"  &c.,  in  the  printed  Catalogue  of  tho 
Hoseum,  and  the  following  table  gives  some  of  their  measure- 
ments:— 
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2. 

*■ 

S. 

Pi.     Id. 

Ft.  Jd. 

Ft.  Id. 

Lengtli  of  ilull  &om  inpn  occi-  ) 

(Interauil-) 
I  anotiDs.  ; 

pital  ridge  to  fronl  of  inter-  } 

2     3 

muilUrj  bones, 

Length  from  do.  to  upper  pwt  of  ( 
BMalbonet,                          -J 

1      1 

1      IJ 

1     2i 

Length  from  middle  of  anprm-  ) 

occipiUl  ridge  to  upper  j»tt 

1     0 

1      I 

1     0 

of  orbit,     .         .         .         .    j 

Length  of  orbit,     . 

0     3 

0     3 

0     S 

Breftdthofdo. 

0     2} 

0     3 

0     3 

Breadth  of  iknU  between  roots  > 
of  hom-ooTM,     .                  .    j 

0  10 

0  10 

0  lOi 

Breadth  wroM  middle  of  orbits, 

Oil 

0  Ui 

0  11 

base } 

1     3* 

I     2i 

1    oi 

Length,  following  enter  currature. 

2     6 

2     4i 

1  lOi 

Span  of  hom-coiw  from  tip  to  tip, 

2  lOi 

2  n 

2     3i 

Acrow  gteateBt  width  of  horn  cores, 

3    2 

3     H 

2  r 

Length  of  alteolar  socketB  for  ) 
teeth J 

0     7 

0     6 

Breadth  across  occipital  condyles, 

0     6 

0     5 

Tbe  craaium  No.  4  waa  tiie  one  first  presented  to  the 
Museum  of  the  Society,  by  the  Rev.  Thomas  Robertson, 
mioiater  of  Selkirk,  ia  1781.  Tbe  donation  was  made  through 
a  Mr  CairocrosB,  and  the  following  letter  accompanying  it  is 
preserved  in  the  library  of  the  Society : — 
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think  it  worth  while  to  trouble  you  with  them.  If  anything 
deserving  the  attention  of  your  Society  occurs  in  this  part 
of  the  country,  I  shall  assuredly  transmit  it  to  you.  Mrs 
Bobertson  joins  me  in  best  compliments  to  Mrs  Cairncross 
and  the  &mily — ^with,  dear  Sir,  your  humble  servant, — 
Thomas  Bobkrtson. — Fint  Letter-book  of  Soc*  Ant.  Scot, 
p.  628. 

The  skull  was  presented  to  the  Society  at  its  meeting  on 
the  17th  July  1781 ;  and  the  following  reference  to  it  is  re- 
corded in  the  Minute-book,  vol.  i.,  p.  72: — 

"  Mr  George  Cairncross  presented,  from  the  Rev.  Thomas 
Bobertson  of  Selkirk,  the  bones  of  the  head  and  flints  of 
the  horns  of  a  large  animal  dug  out  of  a  marle-pit  near  Sel- 
kirk, at  a  place  called  Whitmuirhall.  The  circumference  of 
each  flint  at  the  base  is  14^  inches  ;  the  length  of  that  on  the 
right  27  inches,  of  the  other  28  inches ;  the  distance  between 
the  sockets  of  the  eyes  11^  inches ;  the  breadth  of  the  front, 
which  is  quite  flat,  from  the  sides  immediately  over  the  sockets 
of  the  eyes,  12}  inches ;  the  depth  from  the  top  of  the  front 
to  the  top  of  the  sockets  of  the  eyes,  10  inches ;  and  from  the 
top  of  the  front  to  the  upper  part  of  the  insertion  of  the  car- 
tilage of  the  nose  13  inches.  This  appears  to  be  the  animal 
described  by  Julius  Cesar  in  his  "  Commentaries,"  Book  vi. 
c.  69  by  the  name  of  Urus,^*  And  the  Secretary,  Mr  James 
Camming^  in  a  letter  dated  25th  July,  informs  tlie  Rev.  Mr 
Bobertson  that  the  skull  was  presented  to  the  Society,  and 
"in  the  opinion  of  some  able  naturalists  among  us,  it  is 
believed  to  belong  to  that  species  of  animal  described  by 
Julius  CsBsar  in  his  *  Commentaries,'  Lib.  vi.  c.  5,  by  the 
name  of  27ni«." 

The  cranium  No.  2  is  tolerably  entire,  but,  like  all  the 
otberSs  the  lower  jaw  is  awanting.  It  was  dug  out  of  a  moss 
in  the  county  of  Qalloway,  and  was  presented  to  the  Museum 
of  the  Society  by  the  Rev.  David  M'Robert,  in  the  year  1782. 
In  this  cranium  two  of  the  molars  remain  in  the  alveolar 
sockets.  It  is  referred  to  in  the  Minute-book,  p.  205,  July 
12,178%asfoUow8:— 

**  There  was  presented,  from  the  Rev.  David  M'Robert,  the 
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alceleton  of  the  bead  «aA  flints  of  the  horns  of  a  Urge  animal 
dug  ont  of  a  moss  in  the  county  of  Gallowaj,  similn-r  in  species 
to  the  one  described  in  page  72,  paragr.  nit.,  and  nearly  of  the 
same  dimenaions ;  the  whole  length  of  the  front .  meaenring 
2  feet  2  inches  ;  tno  of  the  Denies  molares  remaining  in  the 
npper  jaw,  each  having  one  deep  furrow  in  the  middle,  and 
meaauring  on  the  under  surface  1^  inch  the  one  way,  and 
I  of  an  inch  the  other."  No  letter  relating  to  this  skull 
seems  to  have  been  preserved,  as,  nnfortuuately,  a  gap  occurs 
in  the  letter-books  at  this  period  ;  and  from  the  same  reason 
we  learn  nothiufi;  of  the  last  specimen  presented.  No.  3,  except 
what  is  stated  in  the  Minute-book,  July  9th,  1782,  p.  220: 
—"There  was  presented  from  Thomas  Scott  of  Hapsbum, 
£sq.,  the  skeleton  of  the  head  and  flints  of  the  horns  of  a  large 
animal  similar  in  species  to  the  one  descnbed  in  page  72, 
par.  alt.,  and  in  page  205,  paragr.  4,  and  nearly  of  the  same 
dimensions,  but  more  entire  than  either ;  the  whole  length  of 
the  front  measuring  2  feet  4  inches,  four  of  the  Dentes 
molares  remaining  in  each  side  of  the  upper  jaw,  of  the  same 
size  and  shape  with  those  in  the  head  described  in  page  205." 
As  far  as  I  am  aware,  these  are  the  earliest  instances  on 
record  of  this  large-sized  ox  being  observed  in  Scotland,  and 
it  is  interesting  to  find  the  conclusions  come  to  in  regard  to 
them  by  the  naturalists  of  this  generation  forestalled  by  a 
small  body  of  quiet  students  of  the  Antiquities  and  Natural 
History  of  Scotland  meeting  in  Edinburgh  so  early  as  1781 ; 
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t  large  cattle.  UnfortuDately  he  considered  these  axes 
aa  of  very  little  consequence,  from  some  supposed  similarity 
to  the  tools  of  coppersmiths,  though  what  work  coppersmitiis 
could  have  had  to  do  in  the  yii]da  uf  tielkirkahire,  bo  as  to 
have  left  their  axes  lying  about  in  such  numbers,  it  is  not 
very  eaay  to  understand.  He  apparently  mistook  the  nature 
of  these  weapons,  which  were  in  ail  likelihood  the  ordinary 
bronze  axe-heada  or  celts,  now  so  well  known  aa  having  been 
the  weapons  and  tools  of  the  early  races  who  inhabited  the  Bri- 
tish Isles,  and  which  have  been  found  over  the  whole  country, 
as  well  as  in  the  stone  cists  the  tomba  of  the  ancient  people. 
I  exhibit  various  specimens  of  these  bronze  celts,  palstaves, 
and  socketed  celts,  which,  I  doubt  not,  correspond  to  the 
coppersmith's  axes  of  the  letter  referred  to.  The  accom- 
panying woodcut  shows  various  types  of  these  axes. 


It  has  been  stated,  that  bones  of  the  Bos  primigenius 
We  been  found  indented  with  the  primitive  atone  javelin  of 
the  aborigines  of  the  north  of  Europe ;  here  we  apparently 
hftTS  them  in  close  relation  to  the  bronze  weapons  of  a  possibly 
■till later  age,  showing  that  these  animals  roamed  in  our  forests 
ud  marahcs,  and  were  hunted  by  the  inhabitants  of  these 
early  times  in  at  least  our  northern  kingdom  of  Scotland. 
Profeasor  Owen  says,  "  from  the  very  recent  character  of  the 
osseous  substances  in  the  remains  of  these  cattle,  it  may  he 
oncliided  that  the   Bos  prhmtjenUis  maintained  its  ground 


Io^mC  n  Seodud  b^>v  id  fisal  exthtetitHi.  And  Pro- 
femat  'SUaaea.  of  Lmd  beliefs  thu  Ac  £(w  primigeniu*  wae 
fonnii  ta  »  wild  or  k>if-«ild  state  ib  tbe  Toresta  of  central 
Ean^  dawA  ens  to  iht  be^nning  or  middle  of  the  sixteenth 
ceaarr.  (See  pspos  an  l&e  Extiact  and  Existing  Animala 
of  SondnunJa,"  ik  -^iajola  and  Sfagastne  of  Natural 
H»ac7/  1*49., 

Dr  J.  A.  Smith  exiubited  the  xkall  of  a  sheep  (a  wether) 
which,  from  the  singular  raiieij  ia  Ae  form  of  its  horns,  had 
been  KBt  hj  Mr  Sanderson,  biid-stafcr,  Geofge  Street.  The 
horns  were  elosel;  adjoining  each  other  at  the  base,  in  the 
centre  of  the  forehesd,  as  in  the  bsSdo,  and  from  this  point 
thej  wen  bent  oocwards  and  ^iwaids  like  those  of  the  ox. 

The  Societj  then  adjoomed  to  next  winter  session. 
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Wednuday^  November  23,  1859. — ^Andbew  Murra.y,  Esq.,  President, 

in  the  Chair. 

Ramsay  H.  Traquair,  Esq.,  30  Clarence  Street,  was  elected  a  member 
of  the  Societj. 

The  following  donations  to  the  Library  were  laid  on  the  table,  and 
fhanks  voted  to  the  donors : — 

Proceedings  of  the  Literary  and  Philosophical  Society  of  Liverpool, 
for  Session  1858-59,  No.  13. — From  the  Society.  Canadian  Journal, 
Toronto,  Nos.  20,  22,  and  23,  for  1859.— From  the  Canadian 
Institute,  Toronto.  Journal  of  the  American  Geographical  and  Statistical 
Society,  Kos.  1,  2,  3,  January  to  March  1859.  New  York. — From  the 
Society.  Conservatory  Journal  (Newspaper),  No.  7 ;  Boston,  U.S.A. — 
From  the  Editor.  Reoherches  Expcrimentales  sur  les  Eifeots  du  Courant 
Eleetrique,  appliqu^  au  Nerf  Grand  Syropathique.  Par  M.  Phillippo 
Comte  Linati,  et  par  M.  Prime  Caggiati,  M.D.  Parme,  1859. — From 
the  Authors. 

Ahdebw  Murray,  Esq.,  President,  then  delivered  the  Opening  Ad> 
dress,  as  follows : — 

Gentlemen, — It  is  the  custom  of  this,  as  of  most  other 
Societies,  to  open  tho  business  of  the  session  with  an  address 
from  one  of  their  Presidents ;  and  our  rule  is  that  this  duty 
shall  be  performed  by  the  senior  President  on  the  occasion  of 
his  retiring  from  office,  it  so  happening  that  the  terminal 
period  of  that  office  coincides  with  the  commencement  of  our 
session.  The  term  for  which  I  was  elected  President  now 
draws  to  a  close ;  I  am  about  to  lay  down  the  honour  with 
'which  yoa  invested  me ;  and  the  duty  of  addressing  you  on 

Tox..  II.  a 


tie  fpmnxx  ■Mrftii—  da<^R  denlns  ^ob  lae-  The  oecft- 
K/».  al^ji^  aa  9f««at£  <ae  s<  R^uda  jroo,  bdng  thus  a 
eksib;  '.Cift  u  n^wit  Be,£aisnIiT  safgeaa  that  the  subject 
of  Kj  addrcH  ^jmiA  be  of  »  twi'jutfecpre  Batoie ;  mad  so  it 
hM  sfoftnT  bwa  o»n4enJ  I17  mt  fsedeccsMn  in  this  office. 
The  khid  'A  ntneftaiA,  h?w«Tn-,  Thich  of  late  yean  hu 
f^ncei  th«  sAjv^i  'A  Uieir  a.l-ii«aees,  has.  alas !  almost  excln- 
tiTeljr  heeit  the  fii=;«TaI  watktBs  of  enunent  members  remoTed 
from  Oi  bj  death  dons^  the  preriovs  J'car.  Year  after  jear 
death  hai  g'^ne  co  pseking  one  bj  one  the  best  (though  not 
alwaji  the  ripest,  fnm  from  among  as.  One  jear  it  wu 
Edvard  Forbes ;  the  next  rear  it  vas  Hugh  Miller ;  the  jear 
after,  Dr  Fleming ;  and  it  wis  clear  that  no  AesideDt  iroold 
hare  well  fulfilled  hia  dnj  rhoi,  in  his  address,  had  passed 
over  the  deaths  of  soch  eminent  members  of  onr  body  withont 
a  suitable  record  and  eloge.  Owing  to  the  importaoce  of  tiiese 
losses,  this  species  of  retrospection  has  neccfflarily  becD  pre- 
vented from  falling  into  anear.  And  now,  when,  thanks  be 
to  God,  we  have  had  a  momentaij  rea[Mte,  and  bare  passed 
oTer  another  year  withont  having  such  another  limb  lopped 
off,  the  President  of  the  day  can  torn  to  another  kind  of 
retrospection,  which  has  fallen  into  arrear,  or.  I  should  rather 
say,  which  has  never,  since  the  renral  of  the  Society,  been 
began  to  be  bronght  np.  Not  that  we  have  no  losses  daring 
the  past  year  to  deplore,  bat  that  those  which  hare  been 
sostuned  are  of  members  who,  however  able  and  regretted  by 
1  all,  have  not  occnried  ibat  sinace  in  the  nnblic 
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meiits  secured  the  regard  and  admiration  of  the  public.  The 
direction  in  which  these  have  been  exercised  of  late  years  lay 
more  pecaliarly  in  the  walks  followed  by  other  societies, 
which  he  more  frequently  honoured  by  his  presence  and 
valoable  contributions,  and  by  them  his  loss  will  be  more 
■everely  felt,  and  from  them  we  may  look  more  fittingly  for  a 
narration  of  his  life  and  labours.  To  them  I  will  leave  it  then, 
and  at  once  proceed  with  what  I  was  about  to  say  regarding 
a  summary  or  view  of  the  progress  made  during  the  previous 
year  or  years  in  the  sciences  cultivated  by  the  Society.  The 
desirableness  of  such  periodical  reviews  or  reports  will  not  be 
disputed;  and  the  general  persuasion  entertained  of  their 
Taloe  is  sufficiently  indicated  by  three-fourths  of  the  annual 
Rresidential  addresses  professedly  aiming  at  giving  such 
reviews.  And  yet  the  practical  results  of  such  attempts  are 
far  less  satisfactory  than  might  be  expected.  The  student  of 
any  department  of  science  might  naturally  expect  that,  by 
referring  to  an  address  of  this  nature,  he  would  find  a  resume 
or  abridgment  of  the  most  important  work  that  had  been 
done  in  that  department  during  the  previous  year.  But  he 
will  generally  find  himself  disappointed ;  he  will  find  refer- 
ences to  such  proceedings  and  discoveries  as  he  already 
knows,  bat  seldom  to  much  beyond  this.  And  the  reason  of  it 
is  this :  the  scope  of  the  address  is  usually  too  wide ;  it 
embraces  too  much ;  and  as  the  writer  cannot  omit  notice  of 
the  main  discoveries  which  have  been  the  ornament  of  the 
year,  by  the  time  he  has  gone  over  these  his  space  is  ex- 
haostedi  and  more  minute  details  arc  impossible.  It  is  only 
in  societies  having  a  very  restricted,  single,  and  direct  object, 
that  it  can  be  possible  to  give  a  comprehensive  summary  of 
all  the  progress  made  during  the  past  year.  In  a  society 
embracing  so  many,  so  large,  and  so  well-laboured  fields  as 
this  does,  it  would  obviously  be  impossible  to  compress  into  a 
single  address  (even  supposing  any  one  individual  were  com- 
petent to  do  so),  a  full  or  satisfactory  resume  of  the  progress 
of  the  sciences  in  which  we  are  interested  during  any  one 
year.  It  has,  however,  been  suggested  to  mo  by  our  excel- 
lent Secretary,  that  a  less  ambitious  attempt  might  be  more 
within  reach  of  success ;  and  that,  by  restricting  the  field 
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of  opentiou,  a  mote  nsefiil,  in  bo  far  m  k  mora  comj^etc, 
renew  migbt  be  prea.  la  this  Society,  ftlthongh  we  u« 
all  boDod  by  a  common  bond  of  onion,  and  atl  feel  an  in- 
terest in  ever;  one  of  the  departments  of  science  which  are 
treated  of  here,  we  are  not  eqoallj  proficient  in  them  all. 
Each  has  nsnallj  some  particular  branch  of  oar  common  stody 
in  which  he  feels  a  greater  interest  than  in  the  roat.  Each 
has  made  greater  progress  in  the  knowledge  of  some  one 
special  department ;  and  withoat  in  anj  way  depreciating  the 
extent  and  the  valoe  of  his  general  knowledge  of  the  whole, 
each  is  ondonbtedly  better  qualified  to  give  a  review  or  sum- 
mary of  the  progress  of  that  branch  with  which  he  is  him- 
self m<»t  familiar.  It  has  been  soggested  to  me,  then,  tiiat  if 
those  of  oar  Presidents  who  in  their  address  should  wish  to 
cast  a  retrospective  glance  orer  the  progress  of  science  were 
to  confine  themselves  to  a  report  npon  the  branch  with  which 
they  are  most  familiar,  we  shoold  in  the  coarse  of  a  few  years 
have  s  series  of  summaries  which  might  be  really  practically 
Qsefal  to  the  student — at  alt  events,  more  so  than  any  merely 
general  retrospects  could  possibly  be.  In  my  present  address 
I  propose  to  act  upon  this  principle ;  and  taking  that  branch  of 
science,  Entomology,'which  ia  my  favourite  department,  and 
that  branch  of  it  (Coleoptera)  which  I  specially  affect,  I  shall 
endeavour  to  lay  before  you  a  view  of  what  has  recently  been 
done  in  this  science,  both  at  home  and  abroad : — ■ 
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trastiae,  embodyiiu^  at  their  proper  places  tho  thouflands  of  independent 
notioei  icatteied  t&oogh  a  crowd  oi  transactions  and  periodicals— dispos- 
ing of  qpestioni  of  disputed  synonTmy— deciding  tho  great  questions  of 
dtspnted  arrangement,  and  where  these  appear  wrong  correcting  them, 
or  offering  a  new  solution  of  the  difficulty, — is  a  task  requiring  the  pa- 
tience of  bisjphus  and  the  powers  of  labour  of  Hercules,  combined  with 
talents,  attainments,  and  facilities  jiossesscd  bj  very  few.  Such  is  the 
task  which  is  now  being  successfully  carried  out  by  Professor  Locordairo. 
Fire  volumes  have  already  appeared :  tho  first  is  occupied  with  the 
CarabidcB;  the  second,  the  Staphylinida  and  Claticomes ;  the  third, 
the  LamtUicomes ;  the  fourth,  the  Buprestidaty  Eiatcrid<r,  and  Mafaco- 
dermata;  and  the  fifth,  with  the  Hcteromcra,  The  manner  in  which 
a  systematic  view  of  the  subject  is  given  is  this : — The  characters  of 
the  difierent  groups,  larger  and  smaller,  are  separately  detailed ;  a 
full  exposition  of  the  characters  of  each  genus,  with  its  synonymy, 
is  then  sejparately  giyen;  a  notice  of  its  geographical  distribution, 
or  any  specialty  relating  to  it,  is  added ;  and  in  a  noti%  a  list  of  all  the 
species  hitherto  described  is  given  in  the  sliortcst  space  possible,  with 
ooeasional  synonymlcal  corrections.  A  beautiful  atlas  or  volume  of  plates, 
giving  figures  and  details  of  the  rarer  gouora,  is  to  accompany  the  work ; 
and  here,  as  in  the  text,  every  care  is  taken  to  save  unnecessary  expense. 
In  the  lists  of  the  species  given  in  the  notes,  for  instance,  instead  of  bur- 
dening them  with  the  species  which  have  been  described  in  the  chief 
monQffraphs  on  the  subject.  Professor  Lacordairc  assumes  that  these  are 
alreae^  in  the  library  of  every  entomologist,  and  merely  says,  '*  To  the 
150  species  (or  whatever  the  number  may  be)  described  by  Dcjcan,  add 
the  following."  So  in  the  plates,  nothing  that  is  to  be  found  in  works 
easily  accessible  is  here  repeated.  This  has  boon  carried  so  far  as  even 
to  assume  the  aspect  of  a  defect — at  least  I  am  sure  that  the  majority  of 
purchasers  would  gladly  have  paid  a  little  more  for  a  larger  series  of 
figures  of  rare  genera  than  has  yet  been  given.  The  result  of  Professor 
lAOordaire's  labours,  however,  is  that  this  is  undoubtedly  tho  most  useful 
entomoloeioal  work  of  the  present  day.  It  is  a  perfect  storehouse  of 
information,  and  forms  a  new  8tarting-i)oint  from  which  entomologists 
may  take  a  fircsh  departure.  In  according  to  it  so  much  commendation, 
I  am  fiar  from  implying  that  it  is  perfect,  or  implicitly  to  be  trusted  to. 
It  is  e9  neeestitate  in  great  part  a  compilation,  and,  as  in  all  compila- 
tions, the  accuracy  of  the  work  depends  upon  the  accuracy  of  the  original 
deicriber,  not  of  the  compiler. 

Next  in  importance  to  this  work  of  Professor  Ijocordoire  we  have  a 
nunber  of  very  valuable  monographs.  The  concurrent  opinion  of  ento- 
mdogists  has  been  of  late  years  expressed  so  strongly  against  the  prac- 
tioe,  onoe  common,  of  giving  isolated  specific  descriptions  of  individual 
infects  in  transactions  or  periodicals,  that  such  descriptiuns  are  now  be- 
coming proscribed,  unless  where  some  special  reason  exists  for  signalizing 
an  individual — as,  for  instance,  its  being  of  a  very  anomalous  character, 
10  that  its  true  position  may  be  matter  of  doubt,  or  its  supplying  a  vacant 
gap,  or  inmishmg  an  interesting  unknown  representative  in  one  country 
of  a  group  peciuiar  to  another  country.  Except  under  such  eircum- 
Btanees,  one  does  not  now  often  meet  those  isolated  descriptions  with  which 
the  jonng  beginner  used  to  essay  his  flight.  Sumothing  connected  is 
now  looked  for,  and  entomological  writuigs  either  a£>sume  the  form  of 
monographa  or  local  faunas.  I  shall  first  glance  at  tlie  recent  monographs. 
One  very  important  one  is  a  monograph  of  tho  Elatcriditi  by  M.  Candeze 
ci Liege  (a  pupil  of  M.  Lacordairc),  whieli  has  been  executed  with  a  care 
and  skill  wortny  of  his  great  master.  M.  TAbbe  de  Marseuirs  mono- 
gnph  of  the  Huterido!,  lately  published  in  the  Annales  of  the  Entomo- 
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lagiMl  Sooie^  of  France,  it  uiotbar  moat  adminUe  ipeoisMn  of  iriM  a 
moKogrfti^  aiiMild  be.  In  addition  to  ft  ^ood  dewvi^ition,  aa  oigraved 
ontlioe  of  everj  ipecies  i«  given — an  unitanee  irhich  thoM  wlio  hay% 
pnszled  over  the  great  number  of  ipeciei  apparently  alike,  and  onlj'  di*- 
tinguiahed  bj  ibmi  delicate  scalptaring  and  punctaatioti,  will  know  Itow 
to  appreciate. 

JUiother  inportont  monograph  lioa  been  brought  to  a  clou  within  the 
last  three  jeare — Boheman's  Monograpkia  Catndidarum.  The  Int 
Tolume  bai  been  before  the  pnbtic  for  lome  jeor* ;  the  aeooad  ia  now 


X  tpeaet  hi 
diacoTered.  that  he  informs  me  that  a  supplement  has  beoo 
and  will  be  published. 

Two  other  monographs  have  appeared  or  been  commenced  upon  other 
families  of  the  EubpentameiouB  Phylophagei.  One  a  monograph  npon  the 
African  Cryplocepltali,  published  by  M.  buffrlan  in  the  Limiea  Entomo- 
V>gica  two  joars  ago.  M,  Sufirian  had  prcviouslj  monographed  the 
Cryptocephalid^  of  Europe,  and  also  those  of  North  America.  He  ia 
now  engaged  upon  thoK  of  Australia,  to  which,  although  Hr  Wilaen 
Sannders'  papers  in  the  4th  volume  of  the  Tranttutiom  of  the  Entvmo- 
Icffieal  Society  of  London  formed  a  valuable  contribution,  modt  atiU 
remained  to  be  done. 

The  other  monograph  lately  published,  in  thii  group  of  finniliM, 
if  the  Catalogue  of  the  Ilispida  in  the  British  Museum,  l^  Dr  BoJj— 
first  volume.  In  accordance  with  (he  enlightened  coone  followed  by 
Di  Orav  in  publishing  lists  of  the  contents  of  the  British  Muaeom, 
tiieae,  mim  originally  consisting  of  a  mere  list  of  what  was  in  tlM 
mnaeum,  hare  gone  on  improving,  first  into  a  list  both  of  described  spe- 
cies already  in  the  museum,  and  of  the  desiderata  not  in  the  mnaeiun ; 
then  advancing  into  a  description  of  new  species  in  the  museum  beaides 
those  already  described ;  and  at  lost  assuming  the  form  of  perfect  mono- 
graphs bj  the  first  authorities,  containing  their  newest  views  of  ammgB- 
ment,  the  descriptians  of  species  both  old  and  new,  and  this  not  mero^ 
the  new  in  the  museum,  but  all  the  new  that  can  be  collected  from  ereiT 


e  ^)ecies  it  poaseiaea,  its  (Ml 
interest  extends  to  the  whole  scientific  world,  Dr  Baly's  work  is  the  pro- 
duction of  a  careful  and  acute  natumlist,  aad  is  a  credit  to  the  seienoe  of 


The  Preaidenfs  Address.  123 

been  eMwfUly  end  oonscientioiulj  inTestigated,  and  that  the  oonclusions 
to  whieh  thej  had  eome  were  to  be  relied  upon.  One  fortunate  accidental 
cirmnnetance  in  that  eaae  prevented  the  embroilment  of  83mon7my  becom- 
ing 10  great  aa  it  would  otherwise  have  been :  Kirbj,  instead  of  giving 
■eperato  generic  or  mbgeneric  names  to  his  minor  sections,  indicated  them 
merelj  by  a  greater  or  less  number  of  asterisks  or  Greek  letters,  so  that 
the  generic  names  which  had  been  given  them  by  Latreille  stood  and 
anawered  both  for  hit  own  sections  and  for  those  of  Kirby.  In  this  in- 
stanoe  fhe  same  coincidence  does  not  occur.  Gerstackcr  has  taken  his 
generie  oharaeten  chiefly  from  the  parts  of  the  mouth ;  Guerin-Mcneville 
Snnn  the  elytra,  the  legs,  and  the  prostemum — whieh  latter,  however,  has 
alao  been  made  use  of  by  Gerstacker ;  but  fortunately,  before  Gcrstacker's 
work  issued  from  the  press,  ho  had  the  opportunity  of  seeing  Guerin's 
praera,  and  he  points  out  the  differences  between  them  in  an  appendix. 

Home  other  valuable  monographs  have  appeared  in  various  periodicals, 
or  in  oecaiional  works  which  are  issued  by  one  or  two  zealous  entomolo- 
gjata  in  the  Opvucvles  of  Mulsant,  the  Archives  of  Thomson  of  Paris, 
and  the  Etudes  EntomoJogiquea  of  Motschoulsky,  &c.,  &c.  In  his  Opus- 
eulsff,  M ulsant  has  published  several  valuable  nionographical  papers,  con- 
tribationa  to  the  history  of  the  Pedinitcs,  and  others  of  the  Uetcromera. 
M.  Motsehonlsky  has  given  a  monograph  of  the  Lampyrida:  or  glow- 
wonna,  and  of  the  Malacodermata^  in  his  Etudes,  Mr  Thomson  is 
paUishing  a  monograph  of  the  Cicindclido',  with  coloured  figures  of 
ererj  apeeiee,  in  a  style  of  **luxe**  (we  have  no  word  which  expresses 
the  meaning  to  well)  hitherto  unequalled.  He  has  also,  with  equal 
BMgnifieenoe,  in  his  ArchiveSj  monographed  the  Anacoli,  Trat/occj)7iali, 
&&,  limited  but  beautiful  tribes  of  Longicornes.  Several  lesser  mono- 
oapha  have  alao  lately  appeared,  such  as  that  of  M.  Bouldieu  on  the 
Ptim  (Ann,  Soe,  Ent.  Fr.) ;  and  of  M.  De  Bonvouloir  on  the  Thros- 
eidig,  ie. 

Let  ua  now  tnni  to  the  special  additions  to  our  knowledge  of  insects 
and  of  their  geographical  distribution.  We  naturally  turn  our  eyes  first 
to  oar  native  country,  and  inquire  what  advance  British  Entomology  has 
been  making.  From  various  causes,  the  zeal  of  our  entomologists  has 
of  late  ehieiy  taken  the  direction  of  the  Lcjnilopfera.  Mr  Stainton,  by 
hia  personal  energy,  as  well  as  by  his  work  on  the  Titieinay  has  given  a 
great  impulse  to  the  study  of  the  Microlepidopicra  ;  and  his  EntomoJ^- 

eVs  Anmualf  which  has  been  the  chief  outlet  to  the  votaries  of  British 
tomology,  haa  naturally  been  principally  occupied  with  the  department 
vhidh  its  editor  most  afifects.  Mr  Jansen,  however,  in  that  annual  has 
dbne  good  service  to  the  Coleoptera,  by  placing  upon  record  the  capture  cf 
ndi  apecies  aa  were  not  previouslv  known  to  be  British— or  rather,  not 
leooraed  in  Stephens'  Manual  as  liritish.  This  record  of  additions,  which 
it  prepared  with  much  care,  comes  at  a  most  suitable  time  to  aid  ^Ir 
^l^fiterlioute  in  hit  unpretending  but  most  laborious  construction  of  a 
eataloffne  of  all  the  British  species  of  Coieoptvra.  As  this  is  not  merely 
a  catalogne  of  all  Stephens'  species,  with  the  addition  of  such  novelties  as 
Mr  Janten  and  others  may  have  recorded,  but  a  careful  exuniination  of 
amy  tpecimen  in  Stephens'  collection,  and  an  unravelling  and  conipari- 
ion  witn  continental  names  of  his  and  Kirby's  syuonyines,  so  as  to  give 
at  a  true  litt  of  what  is  really  native  (no  doubtful  species  being  admitted), 
it  ii  obrioufl  that  it  is  a  work  which  could  only  be  undertaken  by  a  cun- 
— i—intf  entomologist.  He  has  published  about  the  half  of  it ;  and  us, 
fbr  the  aake  of  certainty  and  harmony  with  the  continental  nonicnrlature 
in  iDoh  difficult  familiet  as  the  Stap1iylinid<c  and  Nitiduiidfr,  he  lias  ex- 
pnirij  Tiaited  the  continental  collections,  so  as  to  see  the  true  types  of 
AiiduMil  and  others,  we  have  a  work  of  European  value.    I  can  truly 


mj,  tim  Ooc  if  irf>  vod  UliBg  viiiiia  bt  preioit  nlijeet  whieh  eom- 
iMJMa  M>  mia  tkDo^  Jb'wiu'  ib  tacb  ^nU  ni«  Tbit  caUlogne  ii  tiie 
fin:  KUp  tov^rdi  onr  prormiiu  a  ^bod  —"■— '  or  entomologicml  work  in 
tM  bg^kc  luiru^.  gitiL£  ditamptkiuirftlw  ipeeiM  found  in  BriUin. 
M«Bi'UT(  mrf:  a.wtn  -Hm  ve  itiTe  nb  sud  vot^  and  that  at  present,  fot 
^w^  wt^kin^  vySki  uf  n:fETesoe,  v«  min  bare  recanne  to  the  Continent, 
iLZ^Jozt.  rren  !£)««  liif^  aK  t^A  ^  ahead  of  ni,  no  good  work  on  the 
VK^fff.  tA-r':ziz  beec  ;e:  eoiE|veuri .  a2tl>t^j^  lonie  an  m  progreM.  Tbe 
Br^ki  -mrjz'u  wzkii  -we  d&  jirmcia  are  Csnit'i  Brititk  Entonu>logy, 
VTiA.ti  wiii  If^ai.  t  Etit->n.ii<i^ia  EdiiumU,  and  Stepheni'  llltutm- 
ti<m*  ori  Jlnni  aL  Of  t£«M.  Cvrtii't  Britidi  EtUoauilogy  giTe*  a  valn- 
».10«  Knta  cf  cKuo'Eied  plasty,  vhicb  are  n  jadidoBilj  sheeted  sa  to 
R~mM3.;  ua:<^  trerr  ci.e  of  (or  cmIqii  gEnoa.  The  text  ii  oertunl^ 
bci:  tc.^  M  -^  I'3a:c4,  aci  1  do  l(A  ibink  thai  Mr  Cnrtia  would  now  h> 
o:cidi«;  it  ir-TLiiJ.  Ez-idmol-'^'ifal  deiciiptlMU  are  xerj  different  thinga 
bvR  V  hai  t^T  one  aben  be  wroie  dial  sork.  The  airangement  auo 
is  er.cf^tcd.  o*4e2  :a  ;^  iiUn  a-iof'^j — bringing  ont  tbe  work  in  putt 
tccAJr.'rg  a  Ih^  cf  taA  d€par3c£=t  a:  the  aame  lime,  or  nearly  n; 
and  -.he  v-.A  z^Efrallr  wc-sli  requirt  lo  be  reriaed  to  sait  the  modem 
tiaie  of  tie  icUrio;.  Yae  pUta<,  LvWvtet,  ate  nntnrpasKd  :  tliej  bare 
beea  ;.=l^l«l  nj^rxtilj.  and  oiLir  cie  will  jet  be  made  of  them.  In 
tbe  BH*z.t£ize  ii.fj  zitt  wba:  is  HjciTaloit  w  the  genera  of  most  of  our 
Brnlfb  ir.«Mts.  ani  t^a:  not  oclj  in  Uit  Coteopttra,  but  in  all  the  other 
ocdcT*.  Tb«  M»k,  buwerer,  i*  ont  of  print,  and.  beiidea,  wat  so  ezpen- 
lire  ai  zo  f^'  it  beji^i  general  reach.  There  ii  now  an  eqoiTalent  to 
thif  hok  pobiifhin^  in  Paris.  «>>  far  a»  ibe  OAwpUra  are  eonoemed.  It 
it  ftTlfd  tbe  G-tnira  dci  C<~tirj-tirtt  if'furvpt,  bvM.  Jaoquelin  du  Val,  a 
Terr  acnmte  cnuimologiit.  who  fint  dlstin^niihed  himself,  some  jeara 
a^.  br  pobliihicg  a  rerision  of  tha:  taoit  perplexing  family,  the  Bem- 
l-ijiii  of  Eortpe.  Hi;  pre^n:  work  gives  a  beautifhl  coloured  figure, 
wiih  de*.aili.  of  tTerr  genu;  kuowii  in  Europe.  The  other  English  worki 
npatle  of  aisistiiig  him  in  tiiij  object  are  Ibe  Entomologia  Edmcruit, 
bj  the  late  Mr  Jamet  Wilson  and  Mr  \V.  Duncan,  applicable  only  to  a 
small  portion  of  British  specie.',  and,  murcorer.  oat  of  print.  Stephen^ 
Illuiitratioits  and  Han»<tl.  allbough  of  tbe  highest  Talue  when  th^ 
Cist  appeared,  are  now  felt  to  be  to  cnmbered  with  blunders  and  inac- 
euracies,  that  many  think  it  better  not  to  use  tbem  at  all.  A  few  mote 
iii.v  ^^        ■     :  •  ■  •.    >':;ou  are  evcrjlhiiig 

a  gmall  part  of 
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rwpeeU  ao  similar  to  our  own,  that  anj  new  discoveries  in  Britain  may  be 
ntsonalily  expected  to  be  species  already  known  tbero  ;  and  we  thus  have 
not  only  a  moet  careful  guide  to  the  species  already  known  in  Europe,  but 
the  means  of  decipberinff  any  novelties.  There  is  another  book  of  a  simi- 
lar nature  whkb  would  be  vexy  useful  to  British  entomologists,  but  is  in  a 
manner  auperaeded  by  the  two  preceding  works — a  series  of  volumes,  by 
M.^  Mnlsant,  descriptive  of  dilferent  sections  of  Coleoptera  in  France. 
It  18  a  flood  many  years  since  he  published  the  Lamdlicontus  of  France, 
the  PiupieorneB  of  France,  the  Low/icomes  of  France,  tho  Securijxdpes 
0i  France,  and  now  we  have  the  Heteromera  of  France  in  progress. 
Bvevy  one  must  admit  the  value  of  M.  Mulsant's  works;  but  their 
extreme  minnteness  of  description  renders  them  less  popular  than  they 


So  far  aa  r^^uds  the  European  fauna,  a  great  many  additions  can 
aeareely  be  expected.  A  number  of  new  species  from  the  Llundos  and 
the  Pyrenees  have  been  described  by  M.  von  Kiesen wetter  and  others ;  and 
•ome  interesting  small  species,  constituting  new  genera,  have  been  dis- 
covered by  M.  Jac  du  Val,  near  Montpelier,  and  described  in  his  Ocnera 
dm  VoUofierea.  Spain  has  done  a  little  by  the  hands  of  Professor 
GraeUa  of  Madrid,  and  Dr  Kosenhaucr  of  Erlangcn  has  described  some 
new  Bpedet  from  Andalusia.  But  the  chief  novelties  of  interest  have 
been  orawn  from  two  sources  not  thought  of  till  of  late  years — namely, 
9jM  nests  and  subterranean  grottoes ;  the  additions  drawn  from  the 
Conner  sooroe  have  been  chiefly  Staphylinidc^^  and  will  be  found  in  a 
paper  by  M.  Kraats  upon  the  Ttrmitophila  (both  those  in  the  nests  of 
termites  and  ants)  published  in  the  Linnca  EiUomoloyica  last  ^ear.  The 
TroglodvUs  or  subterranean  families  have  produced  several  interesting 
new  eyeless  species,  and  one  or  two  genera.  The  most  interesting  points 
are  the  fact,  tnat  every  new  cave,  or  cave-district,  produces  not  the  old 
fmrioosly  known  cave-animals,  but  new  species,  i)eculiar  to  itself.  A 
eorioaa  blind  new  genus,  Jjcptomastax  hypogau*,  has  been  found  on 
the  sands  of  the  Bay  of  Besika,  near  Constantinople,  and  described  first 
by  M.  Pirazsoli,  and  afterwards  by  M.  Leon  Fairmaire.  It  is  peculiarly 
formed,  allied  to  the  Scydmcenido't  and  has  no  affinity  to  any  of  the  cuve- 
insects  we  have  yet  seen,  but  has  considemble  resemblance  to  a  small  ant ; 
and  although  found  at  hu^e,  as  it  were,  I  have  no  doubt  it  is  an  ant's- 
nest  Bpedes,  and  will  yet  be  found  in  its  proper  residence. 

Few  new  additions  have  been  made  to  tho  fauna  of  the  north  of  Europe. 
Prinee  Napoleon's  expedition  api)ears  only  to  have  produced  one  new 
species,  described  by  Roiche  under  the  name  of  Patrobus  Ifapolconis ; 
but  a  good  deal  of  useful  geographical  material  relating  to  that  quarter 
will  be  found  in  two  papers  by  Maklin  and  Ostcn-Sacken,  published  in 
1807  in  the  SUttiner  £nt,  Zeitung,  which  continues  to  go  on  prospering, 
and  I  trust  long  to  prosper,  under  the  able  headship  of  its  pcrpetuiu  presi- 
dent Herr  Dohm  (one  of  our  foreign  members),  and  nowise  injured  by 
the  rise  of  its  newlv  established  formidable  rival  the  JieHiner  Entomol, 
ZeUtehriftf  in  which  are  to  be  found  ^some  very  valuable  papers.  Among 
the  more  important  original  papers  which  have  appeared  in  this  Journal 
&IU  here  to  be  mentioned  a  fauna  of  the  Coleoptera  of  Greece,  by  Dr 
Kraati  and  M.  von  Kiesenwetter. 

Many  Russian  and  Siberian  species  have  been  described  by  Count 
Motachoulsky  in  his  Etudes  Ent&rnologiques,  and  the  Bullet  his  of  the 
Impmai  Soeiiiy  of  Moscow,  A  considerable  number  of  species  taken 
durmff  the  Grunean  war,  in  the  Dubrudska,  Crimea,  and  other  shores  uf 
theB&uskSea,  have  been  described  in  the  Annales  of  the  Entomological 
Soeietjf  of  Prtmce,  and  elsewhere.  The  Baron  Chaudoir  continues  to 
enlaige  onr  knowledge  of  tlie  Caucasian  and  Mingrclian  regions ;  and 
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H.  KolenAti,  in  liu  MdOemata,  liu  kIm  contributed  to  our  kuowMge  of 
thia  dietriet 

Pawing  round  into  Africa  by  the  ihorei  of  tbo  Meditemnemii,  we  han 
rweWed  from  Me««rii  Reiche  »nd  Sanloy  a  ooniidQnblB  addittan  bi  onr 
knowledge  of  the  entomolc^y  of  Paleitine,  a  diitriot  of  which  we  knew 
eomparatlTely  little.  Tlie  materials  from  which  thia  eontribntion  haa  been 
derired  were  collected  during  the  expedition  by  M.  de  S«nlc7,_who,  tte 
Society  may  recollect,  pabli^ied  an  interettiug  aeeoont  of  hia  Tiail  to  the 
Dead  Sea  a  few  years  ago. 

Continuing  our  course  round  the  Mediterranean,  we  find  in  Count  Hot- 
teboulskj's  Etude)  Entomologiqae*  the  description  of  a  number  of  the 
minuter  Egyptian  species  overlooked  by  preTiona  explorers.  M.  de  Mot* 
■choukky  boa  extended  his  travels  into  a  good  many  districts  both  in  the 
Old  and  New  World ;  and,  aa  he  is  an  assiduous  coUector  at  well  a*  a 
rapid  describer  (too  rapid,  most  entomolofpats  think),  we  hare  a  good 
many  ipeoies  from  his  pen  from  all  parts  of  the  world. 

Continuing  aiona  the  north  ooaat  of  Africa,  a  number  of  new  specie* 
from  Algeria  have  Deen  describedby  M.  Lncsa;  but  this  applies  lea*  to  the 
Coleoptera  than  to  some  of  the  other  orders.  Madeira  should  oome  in  here. 
Mr  Wollaaton  haa  published  in  the  form  of  a  catalogue,  oonsiKting  of  a 
complete  series  of  the  species  of  Madeiran  Coleoptera  in  the  British  Hit' 
seum,  presented  by  him  to  that  institotion,  a  number  of  new  specie* 
detected  since  the  publication  of  hi*  great  work  on  the  Ituecta  Ma- 
dertntia.  He  returned  last  summer,  «rith  an  immense  amount  of 
mELterials  for  a  fauna  of  the  Canary  Isles ;  but  I  grieve  to  aay  that 
his  state  of  health  ha*  been  too  bad  to  allow  of  his  putting  them  into 

Little  new  has  been  reeorded  on  the  west  coast  of  Afrioe  until  we  come 
to  Old  Calabar.  My  deocriptions  of  new  species  from  that  district,  which 
by  a  sort  of  Iwal  fiction  have  been  read  here,  have  gone  on  appearing  in 
the  AnnalE  of  Natural  Hittory  from  time  to  time,  as  suited  mj  own  con- 
venience. M.  Chevrolat,  to  whom  1  confided  the  Longioomes,  published 
a  century  of  new  species,  among  which  are  some  of  sinEular  beauty.  Dr 
Baly  has  also  described  some  of  the  new  genera  of  Phytopkage*  in  the 
AimaU  of  Natural  Hiitory. 

ii___-i.(i_    _,z — i_,_j  !.._.,  ..  _     »  loyeitig,  Mut  home  by  onr 
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but  Uwre  was  no  general  sjitematic  work  until  Prof.  Bofaeman,  of  Stock- 
holm«  four  or  five  jean  muq^  oommenoed  hit  Insectu  Cafraria,  The  first 
▼oliime  wai  then  pablished;  and  the  second .  oontaininK  the  Lamellicomef, 
haa  upeared  darinc  the  lut  year.  Like  aU  Boheman's  works,  this  is  most 
aatimokny.  I  find  a  general  impression  among  working  entomologists, 
that  Boheman'p  deserii^onf  come  nearer  to  what  an  entomological  descrip- 
tion ihoald  be,  not  only  in  acuteness  and  discrimination,  but  also  in  attain- 
ing the  proper  medlom,  in  point  of  length,  than  those  of  almost  any  other 

Mad 
period 

wo  veekon  aa  eomething  the  unsuccessful  attempt  of  Madame  Pfeiffer. 
The  cruelty  and  atrocity  of  the  queen  have  made  it  forbidden  ground,  and 
it  is  like  to  continue  so,  at  all  events  during  her  life,  unless  some  fortu- 
oato  political  squabble  with  some  of  our  ships  shall  rouse  our  Gitvemmcnt 
to  interftvenoe,  or  a  lack  of  other  openings  shall  tempt  some  of  our 
missionaries  to  that  wondrous  land. 

Siignor  Bertolini  has  supplied  the  collections  of  Europe  with  a  fair 
samjue  of  the  productions  of  Mozambique,  and  has  also  given  descrip- 
tions of  the  most  striking. 

Passing  Abyssinia,  the  Red  Sea,  Arabia,  Persia,  and  the  Himalayas, 
which  haTe  produced  little  or  nothing  new  during  the  last  few  years,  we 
shaQ  find  that  a  good  deal  has  been  done  in  India,  more  esi)ecially  in  its 
sontham  portion  and  Ceylon.  M.  Nietner  has  discovered  and  described 
a  good  many  new  species  from  Ceylon,  particularly  a  number  of  minute 
spedes  generally  overlooked.  Count  Motschoulsky,  in  his  lust  two  yeard' 
Eiude$  Untomologiques,  has  also  described  a  great  many  minute  species, 
aome  of  them  of  rerj  singular  and  abnormal  appearance.  A  very  con- 
aiderable  number  of  species  of  Coleoptera  from  Ceylon  have  also  been 
described  in  the  Annais  of  Natural  Uistory,  during  tho  loi^t  year,  by  Mr 
Franeis  Walker,  well  known  for  his  papers  on  tlio  Chalcidiu-s ;  tor  his 
two  Tolumes  on  British  Diptera  {Insecta  Britannica) ;  and  t'ur  hia  Cata- 
IpgMs  of  Moths  in  the  British  Museum.  Unfortunately,  Mr  Walker  has 
BSflrifioed  ererything  to  shortness,  so  that,  without  their  a|K)luf;y,  his 
doicffiptioas,  so  fiir  as  regards  decipherablencss,  must  rank  with  those  of 
Linnmus  and  Fabridus.  Nagpore  has  its  name,  which  was  already  dis- 
tinguished in  natural  science,  rendered  still  more  so  during  tho  lost  few 
Siars  through  the  exertions  of  two  Scottish  missionaries,  our  friends  Mr 
isk>p  and  Mr  Hunter.  It  is  chiefly  to  geology  that  their  studies  have 
been  oiieeted,  and  they  have  brought  home  with  them  a  number  of  fossil 
parts  of  insects,  wliidi,  through  their  kindness,  were  placed  in  my  hands 
tor  esuunination  and  description.  Hiese,  so  far  as  they  were  in  a  condi- 
tion to  allow  of  its  being  done,  I  described  in  a  paper  which  formed  part 
of  Mr  Hidop's  general  geological  work,  now  in  course  of  publication  by 
the  Geological  Sodetv  of  L<mdon.  The  materials  were  too  few  and  im- 
peiftct  to  generalize  mm ;  but  they  all  belonged  to  the  great  families  still 
common  on  the  Indian  continent — Bvpresiidos,  CurcuUonulo!,  &e.  The 
structure,  however,  of  some  of  them  seemed  to  have  more  aifinity  with 
esrtain  modem  Australian  forma  This,  however,  rests  on  a  mere  hazy 
resembUmoe,  insufficient  to  warrant  reliable  deductions.  The  arrivals  of 
speeies  from  China,  Hongkong,  Singapore,  Java,  &c.,  have  been  few  of 
lale  years,  and  the  descriptions  of  new  species  still  fewer,  being  limited  to 
a  ftw  isolated  species,  docribed  for  their  beauty,  such  as  Carahiis  Fidu- 
manu,  Carabut  Odeatis^  dec,  and  a  few  Phytophonja,  occasionally  described 
hjDrBalj. 

M.  Mbtabhonlsky,  however,  has  given  us  the  descriptions  of  u  number 
picked  up  at  the  mouth  of  the  Amoor  and  in  Japan  by  M.  Gas* 
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keriteh,  probably  the  ume  pertMi  who  I  Me  annouiMed  in  the  papen  at 
RoMian  Cotml-^eral,  under  the  name  of  GoAwildi,  wbo  iMoiDiMiiMd 
the  KuMiac  admiral,  Pootiatine,  a«  natanliit,  inhuTiritti)  Japan,  when 
tbe  traat^  with  Uut  Idogdom  wa«  entcnd  into.  U.  OaakeTitdi  wa« 
wrecked  in  the  Raaian  frigate  Diana,  in  eonaaqoHiee  of  a  terrible  earte- 
quake,  and  kind]/  treated  bj  the  JapaneM,  wbo  nbeided  the  Bhipwreeked 
crew.  Thereafter,  in  an  attempt  to  rejoin  the  Admiral  in  a  Itoaaian 
■bip,  lie  was  captured  bj  tbe  Britith,  and  hia  aomtifie  career  in  tbeae 
■ea>  cloeed  fbr  the  time  \ij  bii  haring  been  lent  home  te  be  a^jndgtd  upon 
in  thia  eonntrj  ;  where  he  no  aooDer  arriTed  than  he  wai  at  onee  ordered 
to  be  Kt  at  liberty-  He  doe*  not  aeem  to  hare  liked  bb  csplintr  at  all, 
and  I  am  inre  men  of  teienee  in  thii  country  will  like  it  aa  little.  How 
any  eaptaio  could  have  tooeeired  it  eoiuiftent  with  hia  duty  to  arreat  a 
scientific  man  in  his  career  of  naefulnesi,  under  any  cirenmitance*,  aeem* 
difficult  to  anderitand ;  but  there  are  alwayi  two  sides  to  a  atmy — and 
audi  alteram  partem  a  a  rale  never  deviated  from  withont  suMequent 
unpleaaant  reflections  If  he  baa  now  returned  to  fill  the  important  part 
of  Con  ml  general,  we  mav  expect  to  reap  a  good  harrest  of  Coleopteia 
Through  hia  friend  Count  MutschouUk]'. 

From  the  tou  of  his  coUectbot,  lostained  b^  M.  Gukevitch,  tbe  report 
and  deieriptioBB  of  the  Japan  and  Amoor  ipeoea  are  toft  meagre,  chiefly 
Lepidoptera.  Of  the  Coleoptera  brought  by  him,  H.  Uotwiboolak;  re- 
mark* that  thej  offered  little  reaemblance  to  onr  Ettropean  spedea,  and 
that  there  were  oolj  found  three  which  appear  identical  with  thoae  of 
the  weat — Anom<da  ohlonga,  AaMum  paniceum,  and  Coteindia  tn- 

fmtulata.  All  the  reat  belonged  to  the  type  of  China  and  the  Philipptne 
slot. 
If  we  have  drawn  little  from  the  mirth  of  theae  rcas  of  late  yeara,  the 
more  aonthern  portion  hat  ampty  atoned  fiw  it;  Mr  Wallace  having  nnt 
Jroin  Celeba,  Aru,  &c,  a  great  variety  of  most  beautiful  and  itrikmg  new 
speciea  These,  for  the  most  part ,  yet  remain  to  be  described  ;  only  a  few 
of  their  favourite  group,  the  Laaeicor&es,  having  been  described  by  Mr 
Paacoe  in  the  Trantaetioiit  of  the  Entopuilogical  Society  of  London  ; 
and  by  Hr  Adam  White,  in  the  Proceedingt  of  the  Zootogieal  Society  of 
London.  I  hope  wa  shall  have  many  more  of  these  apecwa  deacribedby 
these  gentlemen. 

There  has  been  an  intermission  to  the  rapidity  with  whidi  the  entomo- 
logy of  Auslmlia  and  Sen  Zcalami  was  becoming  known.     I)r  iBalj's 
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and  a  Kood  manj  of  fhe  new  snecies  brought  to  this  country  by  M.  Cha- 
brillao  luiTe  been  described  by  Fairmaire  and  others  in  the  Trans<iction$ 
of  ike  SnUnnologiceU  Society  of  France,  The  contributions  to  the  en- 
tomology of  the  Andes,  in  the  neighbourhood  of  Quito,  sent  to  this 
ooDntry  Vf  our  oorrespondent  Professor  Jameson,  have  been  partially 
recorded  by  Dr  Baly  and  myself,  and  a  number  of  small  species  from 
Fknama  hoye  been  described  by  Count  Motschovlsl^. 

Dr  Leeonte,  a  worthy  son  of  a  worthy  sire,  has  taken  entire  possession 
of  North  America.  He  is  the  chief,  indeed  almost  the  only,  entomological 
author  now  working  in  America ;  but  he  is  a  host  in  himself.  He  has 
reviewed  most  of  the  difficult  families  in  the  United  States ;  his  revisions, 
in  ftct,  bunff  singularly  able  monographs,  evolving  the  most  original 
yiewi.  He  has  mas  gone  over  the  C^cinddida?,  Carahidce,  including 
the  Amaree  and  BembuLia,  the  Hydrocanihandce,  the  PalpiconteSj  the 
BupraiidtB^  the  Elatmda^  the  Lamdlicornes,  and  the  Longicorties 
of  rforth  America.  He  has,  along  with  Dr  Harris  and  Melsheimer, 
brought  ont  the  catalo^e  of  species  of  Coleoptera  in  the  United  States, 
and  baa  lent  his  hand  m  every  quarter  of  the  States  to  the  advancement 
of  loological  knowledge.  I  am  here  restricted  to  speaking  of  his  doings 
in  relation  to  the  Coleoptera ;  but,  were  the  time  fitting,  I  might  enlarge 
on  hia  services  in  regard  to  almost  every  class  of  animals,  from  the  Vertc- 
brata  downwards.  In  the  Coleoptera,  at  an  early  period,  we  have  from 
his  pen  descriptions  of  numerous  species  from  California ;  we  have  de- 
scriptions of  species  from  Texas ;  we  have  descriptions  of  species  from 
Iiake  Superior — ^part  of  the  report  by  Agossiz  on  that  district ;  we  have 
descriptions  of  species  collected  during  the  expedition  sent  to  report  upon 
the  routes  proposed  for  the  railway  across  the  Isthmus  of  Panama — many 
the  product  oi  his  own  collections,  for  I  believe  hb  labours'^us  a  field  ento- 
mol^^t  are  not  less  than  his  talents  and  acumen  as  a  closet  naturalist. 
All  thia  work  has  been  done  within  the  last  few  years,  and  it  is  still 
going  on.  We  may  hail  Dr  Leeonte  as  one  of  the  first  living  entomolo- 
gists ;  and  when  we  remember  how  comparatively  scant  a  sympathy  he 
haa  in  hia  own  country,  the  homage  we  pay  him  will  only  be  the  more 
hearty.  Thanks  to  the  Smithsonian  institution,  we  shall  have  most  of  Dr 
Leoonte*8  works  in  our  library. 

A  portion  of  North  America,  possessing  special  interest  from  its  resem- 
blance to  a  part  of  the  opposite  continent  of  Asia — I  mean  the  Salt  Lake 
region  aa  compared  with  tlie  Caspian  district — has  lately  been  somewhat 
opened.  M.  Lorqnin,  an  able  French  entomolonst,  has  made  collections 
in  thmt  district,  and  they  have  reached  Paris,  and  are  in  the  hands  of  M. 
Buadnval,  the  lepidopterist  It  is  the  Lepidoptera  to  which  he  chiefly 
reatrieta  himself,  and  it  is  to  them  he  specially  refers  in  a  notice  of  the 
coMeetion  given  by  him  to  the  Entomological  Society  of  France.  He 
says»  "  Among  these  insects,  many,  although  specifically  new,  have  the 
aqiect  of  those  of  the  mountains  of  Europe,  and  especially  of  Siberia ; 
several  even  are  identical  with  some  of  our  species." 

Dr  Asa  Fitch,  chiefly  known  as  a  zealous  hemipterist,  has  lately  brought 
out,  nnder  the  auspices  of  the  State  Government  of  Pennsylvania,  a  work 
on  the  nozioua  insects  of  that  State ;  among  which  the  habits  of  some 
Coleoptera  are  described.  The  care,  accuracy,  and  perseverance  shown 
in  this  work  are  veiy  remarkable. 

Sneh  ia  a  hasty  and  imperfect  account  of  what  has  been  doing  in  the 
adenee  of  Entomcdogy  (department  Coleoptera)  for  the  lost  three  years ; 
for  itr  imperfections  1  now  crave  your  a{)ology.  Imperfect,  however,  as 
it  is,  I  think  the  impression  which  it  must  leave  upon  our  minds  is  one  of 
awe  and  amasement  at  the  inexhaustible  prolificness  of  Nature,  and  some- 
thing  alao  of  admiration  for  the  courage  with  which  puny  Man  has  set 
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Tbe  thanks  of  the  Society  were  tmanimoiulj  voted  to  Mr 
MwTTfty  [<te  hia  aernees  as  IVesdent.  and  for  his  interesting 
and  raJnable  addresi. 

The  following  CommnnicatioDs  were  then  read : — 

1.  Btjport  oftkt  Coaaunee  tm  Marme  Zoohgy  (ttilh  ipteial  rejiiremee  to 
tht  prttentt  (f  tKt  Whikhail  (Ctnpn  alU)  in  the  Firtk  of  Fort/i).  Bj 
GtoifiE  LooAX,  Efq.,  VJS^  Ctmrener. 

Mr  George  Logan  read  a  report  from  the  Committee  on 
Marine  Zoology,  which,  after  a  detail  of  the  general  proceed- 
ings of  the  committee  for  the  past  season,  Btated  that,  in 
sweeping  the  beach  near  Seafield  with  a  small  Seine  net,  during 
the  months  of  Angost  and  September,  whitebait  (Clupea 
alba)  had  been  taken  in  considerable  qoantity ;  that  speci- 
mens so  caught  had  been  cloeely  eompued  with  the  sprat  or 
garrej  {Clupea  sprattus),  and  with  the  herring  (Clupea 
harerym),  and  the  distinctive  markings  coincided  in  erery 
respect  with  those  stated  b;  Dr  Pamell  in  his  article  on  the 
Ichthyology  of  the  Firth  of  Forth,  published  in  the  *'  Maga- 
zine of  Zoology  and  Botany"  in  1837 ;  and  that,  further,  the 
assertion  of  Pamell  was  confirmed — correcting  the  statement 
of  Yarrell  to  the  contrary — that  the  toogne,  and  roof  of  the 
month  of  the  whitebait  are  fumished  with  teeth.  Specimens 
I  three  species  of  Clupea  were  exliibJtec 
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tion  that  the  whitebait  of  Parnell  and  Yarrell  existed  at 
preaent  in  the  Firth  of  Forth,  in  many  localities  in  great 
abundance ;  and  that,  if  properly  fished  with  suitable  appa- 
ratus, It  would  probably  be  found  very  generally  distributed 
in  the  estuary.  The  reporter  added,  that  when  sweeping 
with  the  net  in  an  east  wind,  or  any  wind  blowing  upon  the 
shore,  no  whitebait  appeared;  and  that,  on  the  contrary, 
during  the  prevalence  of  winds  from  the  shore,  they  were 
always  present.  A  marked  peculiarity  was  observed  in  re- 
gard to  the  herring,  which  was  absent  in  the  whitebait  and 
Bprat»  vis.  a  constant  effusion  of  blood  from  the  mouth  and 
gills,  and  this  occurred  without  fail  in  hundreds  of  specimens 
examined. 

In  reference  to  this  report,  Dr  M'Bain  and  Mr  Bryson 
remarked  that  much  credit  was  due  to  Professor  Dick  in 
calling  the  attention  of  the  public  to  the  large  supply  of 
whitebait  to  be  obtained  on  the  coast  near  Kinghom  and 
Burntisland ;  and  through  the  energy  of  the  Professor,  nets 
had  been  obtained  and  premiums  had  been  offered  for  the 
encouragement  of  the  Fishery. 

II.  A  Specimen  of  the  Canada  Ooo.ie  (Anser  Canadensis),  shot  on 
Duddingiton  Loch,  was  exhibited  by  R.  F.  Looan,  Esq. 

This  bird  was  quite  perfect,  without  artificial  marks  of  any 
description,  and  was  watchful  and  wary,  remaining  always 
about  the  middle  of  the  lake.    It  was  of  large  size. 

m.  SxtractB  of  Letters  from  Dr  Livingstone's  Expedition  to  the 
Biver  Zamhesit  Africa.     By  Alexander  Bryson,  Esq. 

Mr  Alexander  Bryson  read  extracts  from  letters  received 
from  Dr  Livingstone  and  other  officers  of  the  Zambesi  expedi- 
tion by  a  friend  in  Glasgow,  describing  the  valley  of  the 
**  Shire,'*  and  giving  some  particulars  of  the  natives,  besides 
stating  that  the  steamer  which  had  been  sent  from  Liverpool 
had  turned  out  a  complete  failure  in  every  respect ;  but  the 
information  contained  in  these  letters  is  in  substance  the 
that  which  appeared  in  the  report  of  the  meetings  of 
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the  Boyal  Geographical  Socie^  of  IioiidoD.  In  a  note  to  OOA 
of  the  letters  Dr  Livingstone  says :  "  A  Mr  Wilson  of  Glasgow 
served  us  most  conscientiously  with  provisions ;  everything 
was  of  first-rate  qnality,  and  I  shoold  feel  pleased  if  yon 
would  thank  him  for  me.  Wilson  is  a  good  fellow,  whoever 
he  is,  and  I  woold  not  go  by  him  on  any  account  on  another 
occasion."  Mr  Bryson  remarked,  that  had  Franklin's  expe- 
dition been  supplied  by  sach  a  poireyor,  in  all  human  pro- 
bability they  would  have  been  spared,  as  it  was  now  proved 
beyond  doubt  that  their  lives  were  sacrificed  by  the  accursed 
cupidity  of  the  contractors,  who  supplied  them  with  putrid 
provisions.  Mr  Bryaon  concluded  by  moving  that  a  me- 
morial to  the  Lords  of  the  Treasury  he  prepared,  urging 
the  Government  to  send  a  more  suitable  vessel  to  the  Zam- 
besi, which  was  unanimously  agreed  to. 


Wednttday,  25th  January  1860.— Wiluaii  Rhibd,  Esq..  PrMident. 
in  the  Chsir. 

The  following  gentlemen  were  elected  the  Offloe-bearers  for  the 
Seuion  1859-60  :— 

PrMidmti— William  Rhind,  E«q.,  Thomu  Strethill  Wright,  M.D., 
Alex.  Bi^son,  E*q. 

Council— Qeot^  Logan,  Esq.,  W.8.,  Profeiior  Batfonr,  June* 
M'Bftin,  M.D.,  R.N.,  Jobn  Coldstreun,  H.D.,  Andrew  Mum;,  E>q., 
John  Cleland,  M.D. 

Secra,ir}/—Ja'iin  AJexanJer  Smith.  MP. 
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iiii  Hid  Ifum^Mtuiea,  1856,  3  toIs.  ;  Agriculture,  1856, 1  vol. — From 
he  Umfeed  Stetet  Patent  Office.    Smithionian  Report  for  1857 ;  Defence 
>f  Dr  GoqU  by  the  Connoil  of  the  Dudley  OhserTatorj,  Albany,  1858. 
the  Smithionian  Institution,  U.S.A.    Reply  to  Statement  of  the 
of  the  Dudley  Obserratoxy.     By  B.  A.  Gould,  M  J).     Albany, 
1859.^Fxom  the  Author. 

Memorial  to  Oovemmeni  on  behalf  of  the  Liviinjstone  Expedition, 

Mr  Aadreir  Murray  reported  that  in  accordance  with  the  resolution  of 
a  pterioue  meeting,  a  memorial  had  been  drawn  up  and  forwarded  to  the 
Chancellor  of  the  Exchequer,  praying  that  immediate  assistance  be  granted 
to  tlM  exploring  expedition  in  Africa  under  the  command  uf  Dr  Living- 
atone  ;  and  he  was  glad  to  state  that  the  assistance  required  had  since 
been  granted  by  the  Government. 

Tha  Oommonioations  read  were  as  follows  : — 

I.  On  the  Reproduction  of  a  Medusa^  belonging  to  the  genus  Lizzia.  By 
PkofeaMT  AOWAao  CLArABXOK,  Geneva.  Communicated  by  Dr  T. 
STmnHiiA  Wbioht. 

M.  Clapardde  stated  that  he  had  captured,  in  September  last,  in  Lam* 
laah  Bay,  a  number  of  floating  eggs.  On  examining  these  eggs  he  fou  nd 
in  eaeh  a  true  medusa,  with  four  radiating  gastrovascular  canals,  and 
eight  tentacle*— four  short  and  four  long,  the  long  ones  corresponding  to 
tha  radiating  canab.  A  careful  search  was  rewarded  by  the  discovery 
of  the  ^wiw^^l  which  had  produced  these  eggs,  a  twelve  tcntacled  medusa 
of  the  genus  Lizzia ;  the  bulbs,  which  in  the  embryo  gave  rise  to  the 
kmnr  tentacles,  being  in  the  adult  each  furnished  with  two  of  these  ap- 
pendages. The  peduncle  was  laden  with  egp:s  ;  of  these  eggs  some  ex- 
nibitea  a  germinal  vesicle  and  spot,  others  weU- developed  medus»,  but  in 
none  was  the  stage  of  se^entation  of  the  yolk  observed.  The  question 
was,  whether  the  bodies  m  cjuestion  were  eggs  or  buds  ?  It  was  true  that 
no  males  of  this  form  of  L%zzia  were  found.  But  the  males  might  be 
more  rare  than  the  females,  or,  as  Dr  Strethill  Wright  had  observed  in 
one  case,  might  have  a  form  different  from  that  of  the  female.  The 
etmetore  of  we  bodies  was  that  of  true  eggs.  The  canals  of  the  medusss 
which  they  contained  had  no  communication  with  those  of  the  parent, 
differing  m  this  respect  from  the  canals  of  the  budding  medusas  of 
Sarna,  The  buds  of  Sarsia^  moreover,  did  not  exhibit  the  germinal 
Teaide  and  spot.  The  author  stated  that  the  reproduction  of  medussB, 
without  the  occurrence  of  a  fixed  hydroid  stage,  nad  been  observed  by 
Gegenbanr  and  Krohn,  but  in  those  cases  the  embroyos  had  to  undergo 
inportaat  alterations  in  form  hefore  presenting  the  characters  of  the 
parent  M.  Claparede  considered  it  possible  that  reproduction  in  Lizzia 
might  alio  take  place  wlUi  the  intervention  of  the  planuloid  and  hydroid 


Mr  A.  Miimy  oongratulated  the  Society  on  its  goo<l  fortune  in  having 

Alt 


a  oorrespondence  with  so  distinguislied  a  naturalist  as 
Glapaidde;  and  proposed  that  the  thanks  of  the  Society  should  bo  trans- 
mitled  to  him  for  his  important  communication,  wliich  was  unanimously 
agreed  to. 

Dr  Strethill  Wright  considered  M.  ClaparOde's  paper  of  the  highest 
importaaee.  Its  author,  it  was  true,  had  not  traced  the  gradual  develop- 
ment of  tho  OTom  into  a  medusa,  nor  had  bo  secu  the  scgmeutation  of  tho 
▼itdlui,  bat  Dr  Wright  had  convinced  himself  that  m  a  majority  of 

▼OL.  IX.  B 
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■oophjte*  tbe  Titelloa  nerer  divided ;  it  became  mmafxAj  gminlu  and 
opaque  witbout  i^iiiBiitatioa.  Still,  aome  intennediate  form  migbt  oeear 
eTen  Trithin  the  egg.  The  male  of  this  lAzzia  might  differ  in  form  or 
development  from  the  female,  aa  wa«  the  case  in  the  mednaoidi  of 
Atractylit  {Ewdendrium)  ramowa,  and  Campanularia  dichotoma 
(Lot!tn\\.  It  wu  well  known  that  although  in  aome  xoophrtea  the  re- 
prodnetiTe  a^rparatu  of  the  male  and  female  waa  identical  in  thape,  in 
otben  the  difference. wat  veiy  remarkable. 

n.  Note  on  an  Inttantamout  Method  of  Jlndi*g  Mieroteopit  OtfKU 
under  Eigh  Pawn.     Bj  T.  SrawHOL  Wmqbt,  M.D. 

The  author  stated,  that  nhen  ezamining  small  living  orgMi< 
isms  onder  pressure,  he  had  frequently  much  difficulty  id 
placing  them  under  the  higher-powered  objectives  vith  suffi- 
cient rapidity.  The  animals  often  commenced  breaking  up 
before  they  could  be  found.  By  adopting  the  follotring 
method  of  finding  objects,  he  could  instantly,  and  without  even 
looking  through  the  body  of  the  microscope,  place  in  the  centre 
of  the  field,  and  in  focus,  any  object  which  could  be  barely 
detected  by  the  naked  eye. 

The  fine  adjustment  elide  was  marked  by  a  small  scratch 
on  the  brass-work,  and  it  was  afterwards  not  used.  A  speck 
of  paper  or  other  substance,  sufficiently  large  to  be  just  per- 
ceptible to  the  naked  eye,  was  placed  in  water  on  a  glass  slide, 
covered  with  thin  glass,  placed  in  the  centre  of  the  field,  and 
accurately  focussed  under  the  high-powered  object-glass.  The 
coarse  adjustment  was  then  marked  by  a  scratch  on  the  body 
of  the  instrument  or  the  slide  of  the  rack  ("  scratch  No>  I")- 
The  operator  then  placed  the  point  of  his  nose  on  the  top  of 


Bemarka  on  the  Masculus  Kerato-Cricoideus.       135 

last  might  be  changed  for  some  other  object.  When  the 
mieroaeope  was  marked  as  above,  an  object  might  instantly 
be  found  and  focussed  at  any  future  time  by  adjusting  the 
mieroaeope  to  "  scratch  No.  2/'  placing  the  nose  and  forehead 
M  deaoribedy  and  the  object  required  to  be  focussed  in  the 
fourth  adjusted  point,  and  screwing  down  the  body  of  the 
mieroaeope  to  **  scratch  No.  1.*' 

The  author  illustrated  his  method  before  the  Society,  by 
instantly  placing  and  focussing  several  small  objects  under 
the  microscope  without  looking  through  the  eye-piece. 

in.  Remarki  an  the  Muiealiit  Kerato-Cricoideos,  a  Muscle  of  the  Larynx. 
(Merhd'M  Muule).  By  Wm.  Tu&nbk,  M.B.  (Lond.),  M.K.C.S.,  Senior 
Demonitrator  of  Anatomj,  University  of  Edinburgh. 

The  muscular  arrangements  of  the  human  body  have  been, 
during  the  last  two  or  three  centuries,  so  thoroughly  examined, 
and  carefully  described,  that  it  rarely  falls  to  the  lot  of  a 
modem  anatomist  to  discover,  merely  by  the  aid  of  his  un- 
aaaisted  vision,  a  new  muscle.  To  such  a  structure,  however, 
the  attention  of  anatomists  has  been  i*ecently  directed  by  Dr 
Garl  Merkel  of  Leipsic,  in  an  elaborate  treatise  on  the  Ana- 
tomy and  Physiology  of  the  Organs  of  Voice  and  Speech 
(Stimm  und  Sprach  Organs,  1857).  In  this  work  he  has  de- 
seribed  a  muscular  slip  occasionally  extending  between  the 
posterior  surface  of  the  cricoid  cartilage  and  the  posterior 
margin  of  the  inferior  comu  of  the  thyroid,  and  thus  forming 
one  of  the  intrinsic  muscles  of  the  larynx.  His  account  of 
the  muscle  is  as  follows : — 

"  MuKului  Kerato^cricoideua.  Hom-Ringknorpelmuskel. 
—This  small,  hitherto  undescribed  muscle,  is  not  found  in  every 
larynx,  and  when  present,  it  exists  only  on  one  side,  for  which 
reason  I  have  considered  it  as  one  of  the  unsymmetrical  mus- 
dea  of  the  larynx.  It  arises,  about  l-li^^'  broad,  close  to  the 
origin  of  the  outer  (or  anterior)  fibres  of  the  musculus  crico- 
arytenoideua  posticus,  so  that  it  appears  as  an  additional  por- 
tion of  the  same,  and  probably  has  been  hitherto  so  regarded  by 
anaiomiata,  or  as  such  overlooked  by  them.  It  does  not,  how- 
ever, pass  upwards  with  this  last  muscle,  but  extends  ob- 
liquely upwards  and  outwards,  and  after  a  short  course  is 


136        ProeeetUnff$  of  As  Roj/al  P^tical  SoeieUf. 

attaehed  to  the  posterior  oiSTgiQ  of  die  ioferior  horo  of  the 
thjroid  eartilsge.  Tbe  inferior  laryDgeal  nerre  passes  under 
jt,  and  the  kerato-cricoid  ligament  croases  it  at  nearly  a  right 
angle.  The  entire  mnscle  is  abont  3-4'"  long.  Its  action, 
vhich  certain);  cannot  be  important,  is  to  fix  the  lower  hom 
backwards  and  downwu^s ;  it  opposes  in  some  measure  the 
part  of  the  crico-thyroid  mnsdle  connected  to  the  anterior 
margin  of  the  hom."  (Pp.  132,  133.) 

My  attention  having  been  directed  some  montSis  ago  by 
Professor  Goodsir  to  this  description  of  Dr  Merkel,  I  ban 
since  that  time  carefully  examined  the  larynx  in  almost  all  the 
subjects  received  into  the  disBecting-roomB  of  the  Umrersity, 
and  have  thus  been  enabled  to  supplement  the  account  of  Br 
Merkel  with  some  additional  particulars,  as  well  as  to  correct 
an  error  into  wliich  he  has  fallen.  Thirty-two  specimens  have 
been  dissected  by  me,  and  amongst  these  the  mnwle  existed 
in  seven  cues,  being  in  the  ratio  of  21'8  per  cent.  In  four  of 
these  it  was  on  the  right  side  only,  in  two  on  the  left,  and  in 
one  on  'both  aides.  Thus,  the  statement  of  Merkel,  that  the 
muscle  "  exists  onlyon  One  side,"  is  not  absolntely  correct ; 
and  although  it  is  nndotlbtedly  true  as  a  general  role,  yet, 
like  most  general  rules,  it  admits  of  occasional  exceptions,  i 
have  had  a  drawing  made  -of  the  larynx,  which  was  from  a 
male  subject,  in  which  this  double  muscle  was  found,  an  en- 
graving of  which  is  here  subjoined. 

The  kerato-crieoid  muscle  is  not  confined  to  the  larynx  of 
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tendinonB  fibres  being  found  at  eaoh  of  these  extremitieB.  The 
mnseld  appean  to  be  developed  in  a  direct  relation  to  the 
other  laryngeal  muwles,  for  the  largest  example  I  have  yet 
seen  oceoired  in  a  larynx  the  mnBcles  of  which  were  unuBually 
well  fomed,  whilst  ih«  emalleat  example  wae  found  in  a  larynx 


IV  of  thjTold.    b  Cricoid  cartilage. 
d  Inferior  Uryngail  tii 


Kerato-erleold  muscle. 


tmng  comparatively  feeble  mnBcles  ;  at  the  same  time,  it 
t  be  stated  that  its  existence  in  a  larynx  is  not  necessarily 
wnneident  with  a  general  laryngeal  muscularity,  as  I  have 
diaaected  more  than  one  larynx  in  which  no  trace  of  Merkel'a 
mucle  could  be  found,  although  the  other  muscles  were  ex- 
tremely irell  developed.  The  inferior  laryngeal  nerve  passes 
mder,  i.e.,  m  front  of,  this  muscle,  and  sends  a  small  filament 
to  it.  The  ber&to-cricoidens  mast  thus  be  classed  amongst 
the  oee&uoQftl  muscles  of  the  larynx,  and,  like  other  occasional 
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musclee,  the  psoas  parvus  for  example,  it  is  most  frequently 
found  odI;  oq  one  side— either  the  right  or  left,  as  tbe  case 
may  be— the  only  instance  as  yet  recorded  of  its  existence  on 
both  sides  being  the  one  above  figured. 

With  regard  to  its  function,  it  most  be  evident  that  it  is  not 
essential  to  the  prodoction  of  the  voice,  seeing  that  it  is  ab- 
sent  in  the  majority  of  persons.  We  cannot,  however,  doubt 
that  in  those  cases  in  which  it  exists,  it  determines  certain 
modifications  of  sound ;  for  an  organ  so  delicately  coastructed 
as  the  human  larynx,  and  sounds  capable  of  such  varying 
modulation  as  those  of  tbe  human  voice,  depending  for  their 
production  upon  sacfa  minute  alterations  in  the  relative  posi- 
tions of  the  vocal  cords,  will  necessarily  be  more  or  less 
affected  by  the  contractions  of  muscular  fibres  which,  from 
their  attachments,  are  capable  of  changing  the  relative  posi- 
tion of  these  cords  to  each  other.  But  until  in  the  same  indi- 
vidual  an  examination  can  be  made  of  the  powers  of  tbe  voice 
during  life,  and  of  the  muscular  and  other  arrangements  of 
the  larynx  after  death,  it  will  be  difficult  to  determine  with 
any  exactness  not  only  the  function  of  this,  but  also  of  many 
of  the  other  laryngeal  muscles. 

IV.  (1.)  Notiet  of  the  Capture  of  an  enormout  Cycloid  FUk  in  the  Bay 
of  San  Frandtco,  California.     Bj  Andrsw  Moekat,  Esq. 

Thia  WM  *  notice  of  an  enormous  fiih  taken  at  Sui  Fraueiico.  It  wu 
360  poonda  in  weight,  between  teven  and  eigbt  feet  in  length,  and  5  feet 
2  inches  in  girth  ruund  thfi  body.  It  was  supposed  hj  its  captors,  who 
e  probably  New  Yorkers,  to  bo  a  giant  apetinien  of  Ihc  b^sl  baase,  < 
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were  cueiblly  kept  in  glau-hooset.  He  also  made  some  remarks  in 
sapport  of  the  recent  German  theories  against  the  generally  reoeired 
opuiona  of  the  igneous  origin  of  granite,  and  in  farour  of  its  aqueous 
origin. 

Vn.  (10  ^  ^ohn  AUx.  Smith  exhibited  a  Specimen  of  Block's  Top- 
knot ^)  (PleiuoBectes  punctatus,  Bloch),  taTcen  near  iiorth  Berwick ; 
nmd  of  the  JBmtortal  Pipe-JUh  (Nerophia  sequoreus,  Kaup.)  from  the 
CooBt  ofiheJiU  of  May. 

The  ipeeimen  of  this  small  flat  flsh  of  the  genus  Rhorohus  of  Yarrell 
waa  sent  to  Edinburgh  by  Sir  Hugh  Dalr^pTe.  It  was  taken  in  the  be- 
giimiiig  of  August  laist,  near  North  Berwick.  Two  species  of  this  genus 
Eato  been  described  as  doselr  resembling  one  another, — ^the  Bhombue 
hirtuij  or  Mnller's  Top-knot  (Yarrell) ;  and  the  B.  pvnctatus^  or  Bloch^s 
Top-knot  (Yarrell).  But,  unfortunately,  the  fins  of  this  fish  not  being  per- 
ftet  made  it  difiAcult  to  decide  to  which  of  these  so-called  species  it  belonged.* 
The  upper  surface,  the  left,  and  brown-coloured  side  of  the  fish  was  very 
TOi^Sh,  and  the  under  surface  was  white,  and  also  rough,  though  in  a  less 
degree;  with  the  ezceptbn  of  the  under  side  of  the  head,  which  was  smooth. 
MoUer'a  Top-knot  was  described  as  being  perfectly  emooth  on  the  under 
aurfaee,  whereas  Bloeh's  fish  was  rough  ;  ii  this  was  a  correct  distinction, 
it  would  identify  the  specimen  as  beuag  not  Muller's  but  Bloch^s  Top- knot, 
whidk,  aa  far  as  he  was  aware,  had  not  beibre  been  observed  in  our 
neighboiiring  seas.  Muller's  fish  was  also  rare ;  but  specimens  had  been 
obtained  at  distant  intervals  in  the  Firth»  especially  towards  its  mouth. 
This  fish  measured  about  eight  and  a  half  inches  long,  by  about  five 
inehea  across,  including  the  fins. 

Dr  Smith  also  exhibited  a  specimen  of  the  iEquorcal  Pipe-fish, 
Syngnaihue  or  Nerophie  aqttoreus  (Kaup),  measuring  twenty  inches 
in  length.  It  was  taken  about  three  weeks  ago  among  the  long  weed 
on  the  coast  of  the  Isle  of  May.  The  dorsal  fin,  the  only  fin  tliis 
species  has,  was  about  two  and  a  half  inches  in  length,  and  terminated 
nearly  in  the  middle  of  the  length  of  the  fish,  the  vent  being  in  a 
line  with  the  b^^ning  of  the  last  fourth  of  the  fin.  It  is  of  rare 
ocenirenee  in  our  seas.  Dr  Pamell  says,  "this  fish  was  first  recorded 
aa  British  by  Sir  R.  Sibbald  in  I6e)5,  who  obtained  a  specimen  iu 
the  Firth  of  Forth.  No  other  instance  of  its  occurrence  in  that  locality 
baa  since  been  noticed.  It  is  one  of  the  rarest  of  our  British  fishes."  Dr 
Kanp  njS)  "  This  species  has  till  now  been  found  only  on  the  south-west 
coast  of  Scotland,  in  Ireland,  the  Isle  of  Man,  at  Havre,  and  in  Norway." 
He  waa  indebted  for  the  fish  to  Mr  John  Anderson  of  the  Royal  Em- 
noirinm,  George  Street ;  and  he  had  the  pleasure  of  presenting  it  to  the 
Mnseum  of  the  University.  His  friend  Dr  M*Buin  had  iu  his  possession 
an  imperfect  specimen  taacn  from  the  stomach  of  a  cod,  which  was  pur- 
duuM  in  Bdinburgh. 


(2.)  Dr  John  Alexander  Smith  exhibited  Specimens  of  the  Stoat  (Mustcla 
ermines) ;  the  Buff  (Tringa  pugnaz) ;  the  ShovelUr  (Anas  clypeata) ; 
and  the  Young  of  the  Black  Scoter  (Oidemia  nigra). 

Meaari  John  Dickson  &  Son,  gunmakers,  Prince's  Street,  had  sent 
for  exhibition  two  apecimens  of  the  stoat  or  ermine  {Mustela  enninea, 

*  Sir  John  Richardson  since  the  date  of  this  meeting,  has  kindly  infornicil 
Dr  J.  A.  8.  that  he  is  **not  conviDCcd  of  the  two  upecics  being  distinct,  and 
tbt  <  Skandinaviens  Fiskar' contains  a  fine  figure  of  an  intermediate  form  : 
sll  three  are  probably  slight  varieties." 
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Lin.)  got  ia  thi*  neighbonrbood.  One  mm  killed  u  eeri;  ma  the  27th  of 
October,  bat  the  other  not  till  the  beginning  of  Jumarr.  Thev  wen 
both  neerlv  pure  white,  with  the  point  of  the  tul  UecK ;  ■bowing  the 
■eTerity  of  the  «eaKin. 

A  male  and  female  ruff  ( Tringa  pugttax),  shot  in  the  aeighhonrhood  of 
Camwath  ia  the  beginniiig  of  September,  were  exhibited ;  and  a  joeng 
male  sboTeller  {A  nai  clyptata),  ihot  near  Aberdoar  in  the  end  of  December ; 
the  keeper  who  killed  it  had  neTer  seen  the  biid  before.  MacgHlirnf ,  in 
hii  "  Britiih  Birds,"  mentions  that  "  in  Scotlend  no  authentic  instanoe  of 
its  occurrence,  at  aiij  season,  has  come  to  my  knowledge."  It  has,  how- 
ever, been  obsierred  once  oi  twice  since  his  time.  Dr  &nith  also  exhibited 
two  laige  ducks,  one  killed  in  Norember  last,  on  the  coast  of  MoU,  the 
other  near  Preatonpana,  some  weeks  ago.  Their  unusual  appearanee  had 
attracted  attention,  and  gave  rise  to  some  conrespondence  in  "The  Field,'' 
one  of  the  London  sporting  newspapers,  as  to  the  species  to  wbich  thej 
belonged.  The  birds,  Dr  Smith  said,  were  undoDbtedljjonng  female*  of 
the  blaek  scoter  (^Oidemia  nigra^  Flem.),  the  least  common  of  onr  two 
•ooters;  and,  in  this  immature  plumage,  rather  piiziling  birds  to  a/nnng 
naturalist.  Their  general  plumage  was  of  a  duakj  brown ;  the  top  of  Ae 
head,  tVom  I>aae  of  bill  and  along  back  of  neck,  brownish  black ;  sides  of 
head  below  eye,  of  tliroat,  and  neck,  grayish  white ;  the  abdomen  of  •  dull 
grayish  brown,  tlie  brown  feathers  being  edged  with  white  ;  nnder  tail 
corertsdark  brown,  no  enlargement  on  bill,  which,  as  well  aa  the  feet,  waa 
of  a  dusky  brown  coloor.  In  oae  of  the  birds  the  biU  was  of  a  lighto'  aeksu 
at  the  nostrils.  One  of  these  birds  was  sent  by  Mr  Sanderson,  birdstoffer, 
and  the  other  by  Mr  Small,  birdstuffer,  George  Street.  Tlirough  the 
kindness  of  Professor  AUman,  he  was  able  to  exhibit  another  immature 
specimen  of  this  bird  &om  the  valuable  coUeetion  in  the  Museum  of  the 
Uaiversi^.  The  occasionsl  appearanoe  of  Oidemia  nigra  in  this  im- 
mature plumage  has  led,  it  is  belieTed  by  naturalists,  to  the  introduction, 
by  mistake,  of  the  Oidemia  Uvcocephala  (Steph.)  among  the  list  of 
&ituh  birds.  Jenyns  says,  there  is  no  good  authority  for  considering  the 
O.  Uue^ietphaUt  as  British.    It  is  a  bird  of  eastern  £!arope. 


Wednaday,  Ftbrvwnf  23, 


-T.  SrasTBiLL  WaioHT,  M.D., 
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Tbe  CommunicationB  read  were  as  foUowe: — 

I  Notice  o/varirms  Orteologieal  Rcmaitu  found  in  a"  Piet'i  Bouit"  in 
tkf  Itland  of  HarrU.  By  Jambs  M'Biiw,  M.D.,  R.N.  (The  speci- 
menB  vere  exhibited.) 

Dr  M'Baio  Mid,  that  the  fragmentB  of  bonn  whUh  ho  exhibited  were 
brought  from  the  Island  of  Harris,  bj  Captain  Thomas,  of  iler  Majealy's 
snrreyinfi  vessel  Woodlark.  They  were  found  during  lost  Bummer  in  one  of 
those  interesting  buildinn  cammonly  called  "  Pict^'  llousea,"  wHoh  was 
opened  at  a  place  named  Niaibost,  in  the  Island  of  Harris,  for  the  purpoEo 
of  ext«Dding  former  observations  made  by  Captain  Thomas  u[)on  these 
aacitut  structuree-  The  Jragments  of  bone  hsd  been  put  into  the  bonds 
of  Dr  M'BaiD,  in  order  to  determine  to  what  species  of  animals  they 
belonged.  And  as  there  is  historical  evidence  that  the  ojitiquity  of 
"  Picts'  Eonses"  extends  at  least  beyond  a,  thousand  yeaTt,  he  thought  the 
remains  of  animals  preserved  in  these  buildings  worthy  of  being  oonsi' 
dered  zoologically,  in  reference  to  the  extinction  or  extirpation  of  species. 
An  anatomical  description  of  the  bone  fragmenla,  fifteen  in  number,  was 
giren.  They  belonged  to  the  following  species  of  animals ; — -The  dog ; 
the  common  seal ;  the  red  deer  (port  of  the  anllers  of  whicli  had  been  cut 
uid  foshioned  by  a  sharp  instrument) ;  the  "  Bos  longifrons,"  character- 
ised by  the  form  of  the  cancellous  bom-core,  which  formed  one  of  the 
specimens  ;  the  sheep,  of  small  size ;  and  the  right  middle  metacarpal  or 
cannon  bone  of  a  small  horse,  rather  larger  than  that  in  the  skeleton  of  a 
Shetland  pony  in  the  Barcleian  Museum  of  the  Royol  College  of  Surgeons 
of  Bdinborgh.  These  fmgmonts  of  bone  were  found  on  the  clay  floor  of 
a  "  Pict's  House,"  buried  under  a  mass  of  drift  sand  ten  feet  thick  ;  and 
in  an  adjacent  cell,  n  sfone  querne  or  hand-mill  for  grinding  com  was 
diicovered,  made  of  Lomblende  slate,  but  too  much  decomposed  for  pre- 
servatioD.  DrM'Bain  stated  that  "  Piets'  Houses"  hod  been  divided 
into  two  i-lassei — the  superficial,  or  those  which  are  built  upon  the  natural 
surface  of  tha  soil ;  and  the  subterranean,  or  those  which  ore  excavated 
to  a  grestcr  or  less  extent  beneath  the  surface.  That  examples  of  each 
class  existed  in  the  Orkney  Islands,  where  several  "  Ptcts'  Houses"  had 
been  explored.  They  had  generally  been  found  to  contain  the  bones  of 
domestic  animals,  such  as  the  sheep,  ox.  and  horse,  ahing  with  abundance 
of  shells  of  the  edible  species  of  mollusca.  In  the  ruins  of  a  "  Fiat's 
House"  near  Skaill,  on  the  mainland  of  Orkney,  the  tuEk  of  a  wild  boar 
was  discovered,  "  its  presence,"  as  it  had  been  remarked.  "  taking  us 
back  to  *  very  early  period."  In  a  subterranean  "  Pict'a  House"  opened 
at  Savrock,  near  Kirkwall,  in  1S4S,  the  head  and  part  of  the  horns  of  the 
red  deer  were  found,  along  with  the  bones  of  sheep,  cattle,  horses,  and  a 
large  bone  of  a  whale.  The  red  deer  must  soon  have  become  extinct  in 
Orkoey,  for  there  is  no  certain  historic  recurd  of  its  being  alive  in  the 
islanda,  although  the  contrary  seemed  to  be  indicated  by  the  fact  that  a 
headland  and  a  harbour  still  retained  the  names  of  Deemees  and  Deer- 
sound.  Reference  was  then  made  to  a  collection  of  bone  fragments  In  the 
Antiquarian  Muiieum  of  Bdlnburgh,  presented  by  A.  H.  Kliind,  Esq.  of 
Sibster.  obtained  from  a  "  Pict's  House"  at  Kettlebum,  in  the  county 
of  Caithness.  This  collection  contains  the  bones  of  the  goat,  pig,  rat, 
and  fisb,  besides  those  bebnging  to  the  same  species  of  animals  as  the 
fragmenta  from  Nisibost.  Dr  M'Buin  concluded  by  saying,  that  the 
iBTestigation  of  "  Plots'  Houses,"  Pictiah  broughs  or  castles,  tumuli,  and 
other  structures  supposed  to  be  of  contemporaneous  age,  hud  hitherto 
*  a  undertaken  duefly  upon  archsolog^cal  and  ethnographical  consider- 
That  the  primitivB  construction  of  these  buildings,  especially  In 
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M  ■[[■■■■iiiliiiw  w  t«  A««  llwt  (bMC  kad  a  ■fiiiiil  i 


iaf ,  wl  Oat  nch  mlbn^iM  af  »  «c«ute  thMkv  >^a  W  obtaiBed 
ifteMilQKl  vfRtaeagaeea  hmc  gcanal  MlOTMt,  m4  if  CTCtTaM 
hcviag  ^  MtMHUMity  ««*•  CHcAd  is  wnnliai,  ^rf  ■■■■■liBi  Oe  ». 


illaiMlire  ^cciacas  wov  exkibtud.) 

The  Mdwr  MMOMMMd  tr  Mrtag  tlwt  tlM  Cnt  BCBtioN  of  BMtb  teias 
■■cd  —  nw—Hif  brMnkMww  bad  is  tba  aaoert  wntngaoftb* 
f^liiMi  S*  earif  M  traty-tWD  aad  a  half  tiwiw  beftn  the  Ctui*- 
tiaa  en,  pcari*  an  cBMi — --»  -- — i— -  ■    -      ~. 


CbmeMi 


meat  jnaom  |mdart>  of  the  ^nira.     Orill,  »  Swvda. 

OuBa,  wa*  dw  fnt  wbo  pabliAed  an  atoMnit  of  tba 

■rthod  of  frraing  aftJieial  naria.     Tfak  iiil>H'»liiH{  paper  la 

*'    ■'    ~  '  tlM  BcTal  Swcdiab  Aeadanj  ft*  1773. 


■'  -  '  "MmgAem. 
idntt  ia  Oi 
■etbod  oTl 

E'llifbed  in  (be  Tnoaaetioaa  of  tha  ficT*!  Swcdiab  Aeadanj'fiir  1773. 
•aja—When  the  riidli  (tha  V^a  pKcafM*)  rba  la  tba  anrftaa  of  tba 
water  to  eon  tbemaelna,  titij  opaa  tbeirvalTfla.  Tba  Chjawa,  wat^iag 
tbeir  opportmit^,  inast  hat«raeii  tba  maatla  and  tba  ib^  a  atmy«? 
aoane,  Ul-«okiBiad  pcaria,  placed  at  interraU  ea  a  cord  or  aire^  VHiaa 
tbeae  are  uiaerted,  the  abeU*  nak  ta  tbe  bottiMi  of  tbe  pood,  wbera  tbn 
an  albirad  la  lemun  for  one  jtar,  when  tbcj  are  Ished  ap  aad  opeaed; 
tba  eoarae  rough  pcarU  are  now  fcmnd  eoated  with  a  tae  eoTermg  of 
Baere.  In  tb»  jem  ihella  are  placed  elaj  iaiagea  of  Boddha,  which,  whea 
anffieientlj  eoTered  with  naere,  are  tldlftilly  eawn  ont  hj  tbe  CUoeea,  and 
naad  worahippedb^themaa  tbeembleiaoftbe  ereatiTe  power.     Lis- 
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of  the  required  fonn,  and  placed  between  the  mantle  and  the  shell  of  a 
nacre-priKiucing  moUuiic;  whea  sufficiently  coated,  it  is  filled  with  moBtie, 
and  a  suall  plate  of  mother-of-pearl  placed  ai  the  bock.  Id  regard 
to  British  pearU.  the  aulhor  stated  tbat  the  first  nutiuo  of  the  gem  wom 
by  TgcituB  in  his  "  Life  of  Agricola;"  and  (hot  tbo  pearU  were  the  pro- 
dad  of  the  fresh-water  mussol  of  our  rivers  (f/ni'o  margaritafera),  was 
eTidect  from  the  description,  tbot  they  were  "not  ver^  orient,  but  pale 
and  wan."  To  the  theory  advanced  by  Arooldi  in  1696.  anew  by  Sir 
ETerard  Home  in  181S,  and  also  by  Kellart  in  183d,  that  pearU,  or 
rather  their  nuiJei,  were  due  to  the  sterile  ova  of  the  molluscs  whieb  pro- 
duced them,  the  aulliur  gave  his  decided  opposition,  aa,  from  all  the  tacts 
wtiioh  ho  had  observed,  pearls  wore  entirely  due  lo  a  secretion  from  the 
mantle  of  the  animaL  To  illustralo  the  structure  of  pearls,  Mr  Bryson 
exhibited  a  lar^^e  series  of  sections  which  he  hud  prepared,  und  by  which 
he  showed  that  by  ibe  microscope  he  could  at  once  determlao  what  shell 
had  produced  them.  Ue  also  explaiocd  the  raliooalo  of  ihe  irridoscenoe 
of  mother-of-pearl, — a  discuvery  duo  to  Sir  David  Brewster,  who  proved 
that  it  was  due  to  the  diffraction  of  the  rays  of  light,  caused  by  the  out- 
crupping  edges  of  the  luminal,  and  in  some  cases  to  the  minute  plication  of 
a  iinglo  lamina.  This  phenomenou  was  also  shown  by  Barton's  patent 
buttons,  where  the  irridescence  was  produced  by  thousands  of  minute 
linos,  M  near  each  other  as  lo  require  a  high  magnifying  power  to  resolve 
them.  By  taJdug  an  impression  with  block  wax  under  considerable 
pressure,  the  author  succeeded  in  obtaining  the  same  irridescenoe  as  ezlii- 
faited  by  the  button  itself.  This  experiment  Sir  David  Brewster  had  tried 
with  iiiccess  in  1815,  by  taking  an  impression  in  wax  from  a  mother-of- 
pearl  button,  and  by  which  be  demoustrated  the  causa  of  the  phenomenon. 
The  oonunercial  value  of  pearls,  the  author  stated,  was  still  us  high  us  in 
the  days  of  Cleopatra.  A  goud  Scottish  jiearl,  with  lino  luatro,  of  the  siio 
of  a  pei^  fetches  from  L.3  lo  L.4.  The  funiDUs  wager  between  Antony 
and  Cleopatra  gives  us  an  insight  into  the  value  of  pearls.  The  two 
pearU  which  that  luxurious  queen  resolved  to  dissolve  in  vinegar,  and 
•erve  tm  at  the  costly  bauouet,  were  valued  at  tan  million  of  sesterces, 
«boDt  L.76,000  sterling.  The  pearl  in  the  possession  of  Mr  Hope,  M.P.. 
the  lATgest  of  modern  times,  is  not  worth  a  fourth  of  that  sum.  The 
weight  of  this  pearl  is  ^  oi. ;  it  is  Ij  inches  in  circumference,  and  2  inches 
ia  length.  Notwitbstaudiag  the  great  value  of  the  pearls,  tho  shells 
of  the  animals  yield  now  a  far  more  profitable  return  thou  the  jewels. 
Jo  1366,  the  total  value  of  the  pearls  imported  into  this  country  was 
i..36,l€2,  whereas  the  Imports  of  2102  tons  of  molhor-of-pearl  sliells  were 
valued  at  L.T6. M-i.  Mr  Bryson  suggested  that  trials  should  bo  made  to 
prvduoe  artiticial  pearls  from  the  Iridina,  a  nacreous  shell,  having  a  much 
tiigber  lustre  than  any  hitherto  found.  It  inhabits  the  Nile  and  SenegitL 
rirera. 

ilL  Nottifrom  the  neighbourhood  of  Stranraer — on  the  Ckouph  or  Red- 
Ui/ged  Crow  (Fregilus  graculus) ;  on  the  Migration  of  the  Swift 
(Crpselus  apus,  PlejiiO ;  and  on  the  Effedt  of  the  teaere  Oale  on  the 
9th  SepleiiUier  lait.  Uj  the  Uev.  Tbou:>s  B.  Bbli,  LeswalC,  Wigton- 
(hire.     Communicated  in  a  letter  to  Dr  J.  A.  Smith. 

The  Rey.  T.  B.  Bell,  in  his  communication,  su^s,— "The  chough  is 
common  aU  along  our  rocky  shores,  building  on  clifis  and  in  cares  along 
with  his  mischievous  companion  the  jackdaw,  and  sonietinies  in  the  lame 
«»e  with  the  rock  pigeon.  He  annoys  the  farmers  by  digging  up  tho 
(prouting  wheat,  and  tearing  up  Ihe  roofs  of  their  stacks.  Ho  is  not  by 
lialt'  so  wary  as  either  the  rook  or  jackdaw,  and  Minsequeutly  falls  a  fre- 
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3 Dent  Tictim  to  the  herd-boj'a  gun.  Ue  i>  a  prettj  biid,  very  euUj 
omeatiated,  bnt  Toid  of  geniiw.  He  doe*  not  can  to  eoagrenl^  >■  not 
clmmuroiu,  and  nerer  goes  far  inland — perhaipi  not  aboTe  a  nule ;  bat  fa* 
ihiUs  bii  roosting  qoaxten  freqoentl;  from  one  cafe  at  rock  to  another, 
probably  juat  beaoae  the  wind  thifl*. 

"  On  the  19th  of  Jnlj  lait,  I  obeerred  a  nugration  of  Kveral  hnndivdi 
of  tbe  eommon  swifl.  1  knew  that  these  birdi,  breeding  only  once  in  the 
waaon,  were  tbe  first  of  tbe  iwallow  tribe  to  leare  onr  iborei,  but  I  bad 
no  idaa  thftt  the;  left  lu  lo  early.  I  hare  not  had  any  opportnnity  of 
watcfaio^  tbeir  habits  for  nearly  twenty  year*,  ai  thej  do  not  frequent 
thii  penininla ;  indeed  the*e  are  tbe  fint  1  hare  teen  here  daring  a  reai- 
dence  of  nearly  nineteen  years.  Perhaps  I  may  mention  the  particulan 
of  this  flitting  in  as  few  words  as  possible,  lit,  The  weather  was  Teiy 
warm  and  still,  with  a  few  flee^  clouds  oTerheod.  Tbe  honr  was  be- 
tween fire  and  six  in  the  aAenoon.  3d,  The  direction  trom  which  they 
came  waa  N.E.,  as  1  thought — probably  from  Ayrshire.  They  P*"^ 
over  me  a*  I  stood  on  tbe  shore,  at  a  spot  about  five  miles  north  of  Port- 
patrick,  and,  holding  on  their  way,  I  jndged,  that  they  woold  reach  the 
Irish  coast  somewhere  about  Fortafettj.  Sd,  Their  flight  was  direct,  and 
steady,  and  quiet — no  wheeling  nor  soeaming,  sDch  as  they  practise  when 
feeding  or  sporting  round  some  old  gray  tower.  The^  seemed  to  bave 
important  biuineas  on  band,  and  went  abont  it  in  a  businesslike  way. 
The  leTel  of  their  course  was  not  high.  They  swept  orer  tbe  cliffs,  which 
are  not  above  150  feet  high,  and  seemed  to  retain  the  same  level,  as  far 
as  I  could  see  them  crossing  tbe  CbanneL  I  should  guest  tbe  h^ght  at 
about  250  feet,  or  even  less.  *tk.  The  order  of  flight.— Tbey  travelled 
in  a  wide  column.  The  individual  birds  were  many  yards  asunder;  some 
were  100  yard*  to  one  side,  some  as  many  to  the  other  side  of  me,  and  in 
this  Guhion  1  observed  tbem  for  fnlly  twenty  minutes ;  sometimes  there 
were  twenty  in  sight  directly  ov^-liead,  tlten  half-a-doien,  then  for  a 
second  or  two  there  were  none,  and  then  another  scattered  deUchment. 
In  this  order  tbe  stream  flowed  on,  till  at  length  it  ceased.  It  is  diSeolt 
to  conjecture  bow  many  there  may  have  been  in  all ;  at  the  time  I  guessed 
them  at  nearly  a  thonaand.  I  never  had  an  opportunity  of  witnesting 
the  migradons  of  any  of  onr  smaller  birds,  except  oocaaionally  flights  ^ 
linnets  in  beating  up  to  windward  before  a  gale ;  and  I  thought  that  to 
eaape  hawka  tbey  inranabty  moved  under  cover  of  night.  Larger  birda, 
Buch  as  dudu,  geese,  swana,  1  have  frequently  seen  on  tbe  move  in  day- 

ligbl:  while  tiiC'5»jliO'tB«liidi  c.T.^r.  c--'  u:.   .■:.- :...Lii^-top»  in  September 
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■e»-fowli.  From  Gonewall  Point  to  the  Mnll  of  Qallowaj,  all  round 
the  sftuyrat  of  the  Baj  of  Luce  and  of  Loch  Ryan,  razor- hilla  and  goille- 
moti  were  lying  in  heaps.  I  did  not  ohserve  any  other  species.  I 
do  not  thini  it  difficult  to  account  for  the  destruction  of  these  pretty 
birds.  From  the  middle  of  June  till  the  gale  come  on,  the  waters  off  our 
coast  were  literally  swarming  with  the  fir  of  yarious  fish.  The  conse- 
quence was  tiliat  the  sea-fowl  congregated  in  unusual  nurahers,  which 
seemed  to  increase  day  by  day.  The  storm  came  on  suddenly,  and  was 
of  imwonted  Tiolence  for  the  season  of  the  year.  The  fry  were  of  course 
either  driren  off  or  compelled  to  retire  from  the  surface.  The  long- 
winged  gnlls  and  gannets  were  able  to  get  away  by  flight;  while  the 
■hort-winged  raior-bills,  who  trust  more   to  their  paddles  than  their 

Einions,  had  nothing  for  it  but  either  to  breast  the  sea,  or  drift  on  to  a 
ie  shore.  Deprirra  of  food  the?  could  not  long  face  the  heavy  sea  that 
eame  rolling  in  from  the  Atlantic,  and  having  struggled  on  for  several 
days  they  were  at  last  swept  ashore— most  of  them  dead,  some  so  ex- 
hansted  that  they  could  make  no  effort  to  get  away.  Though  thin,  they 
were  not  so  thin  as  to  sngeest  starvation  as  the  $oU  cause  of  their  death ;  but 
want  of  food  for  sevenl  days,  combined  with  the  exhaustion  induced  by 
etmffgling  so  long  against  a  head  sea,  seems  sufficiently  to  account  for  the 
prongions  mortality  among  them.  This  is  confirmed  by  the  fact  that  no 
gulls  nor  gannets  perished.  The  former  easily  obtained  shelter  and  food 
on  shore,  while  the  latter,  with  their  tremendous  power  of  flight,  escaped 
to  sheltered  bays  and  coasts. 

"  SoTeral  years  ago  we  had  a  great  mortality  among  the  guillemots,  but 
the  features  of  the  case  were  quite  different.  During  a  heavy  fog  in  the 
month  of  April  a  large  floch  of  these  birds  were  seen  circling  over  the 
point  of  the  pier  at  Stranraer.  Next  morning  they  were  found  dead 
and  dying,  scattered  all  over  the  country,  some  of  them  miles  inland.  1 
presnme  they  had  been  trading  to  the  south — had  in  the  mist  mistaken  the 
entrance  of  Loch  Ryan  for  the  Channel ;  that  they  were  brought  up  by  the 
shore,  where  tiiey  expected  to  find  open  sea ;  in  fact,  that  they  had  lost 
their  way,  and  perished  in  attempting  to  find  it  again. 

"  I  cannot  aay  that  there  is  anything  remarkable  in  our  fauna.  We 
have  few  rare  birds.  The  quail  is  resident ;  it  is  known  by  the  name  of 
'  wet-my-foot,'  words  which  its  cry  closely  resembles ;  and  the  country 
people  fancy  that  it  is  like  the  peacock  and  raven,  vocijfcrous  before  rain. 
The  young  qnul  early  develops  his  pugnacity ;  although  there  are  twelve 
or  fitleen  in  a  brood,  they  cannot  live  in  harmony  till  able  to  fly ;  by  the 
first  of  August  they  are  oroken  up  into  parties  of  two  or  three.  In  sum- 
mer we  have  the  pippet,  the  blackcap,  and  the  grasshopper  warbler.  The 
wild  swan  visits  us  m  severe  winters.  Some  years  ago  a  wounded  female 
remained  on  the  lake  at  Lochnaw,  and  duriug  several  successive  seasons 
bred  with  a  male  of  the  mute  swan.  The  pnigeny  were  genuine  mules, 
and  did  not  breed.  A  golden  eagle  sometimes  floats  high  overhead,  trad- 
ing between  the  Mome  Mountains  in  Down  and  the  solitudes  above  New 
Ouloway.    He  occasionally  descends  to  the  ground." 

The  Society  were  much  indebted,  Dr  Smith  said,  to  tho  Rev.  Mr  Bell 
for  his  communication,  including,  as  it  did,  various  interesting  facts  from 
Ids  own  observation.  He  exhibited  a  specimen  of  the  chough  sent  him 
by  Mr  Bell,  and  also  one  from  Cornwall,  which  had  been  presented  to  him 
by  a  ftiend.  The  bird  was  supposed  by  some  of  our  ancient  writers  to  be 
iieeuliar  to  Cornwall;  and  hence  arose  the  name  of  the  Cornish  chough. 
In  Gomwally  at  least  in  the  western  part  of  the  county,  it  seemed  now  to 
be  rare^  aa  Dr  Smith  had  seen  no  specimens  there  during  a  visit  he  had 
tke  plMaare  of  paying  last  autumn   to  that  most  interesting  county. 
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It  was,  liDvevLT,  a  rar«  bin),  although  found  ut  various  places  ulutig  tlie 
nwky  ooHsts  of  Britain,  and  appeared  to  be  abundant  in  W  igton shire. 
h  wM  found  in  the  iBland  of  Mull,  in  9kya,  and  at  St  Abb's  Ued4. 
on  tliia  side  of  the  itlaad.  The  arcount  of  the  migration  of  the  swift  was 
alio  Terj  inlercating.  It  seamed  to  liavo  bt^en  rather  an  early  one ;  at 
lewt  this  bird  is  generaliy  described  aa  leaving  us  about  the  begiuoiug  or 
middle  of  Augiut. 

IV,  (1.)  Notieeofa  Nem  Leaf  Insect.     Bf  Andiiew  McaaiT,  Eeq. 

Mr  Murray  exhibited  a  beautiful  photograph  of  the  under  aide  of  a 
butterfly,  in  CTery  respect  eiturtly  like  a  dead  leaf.  Ho  had  received  it 
from  Dr  William  Traill.  II.E.LC,  presently  stationed  at  RuMelcondah 
in  the  Madras  Fresidency.  Dr  Traill,  in  transmitting  the  photograph, 
writes : — "  I  wished  to  hare  sent  you  a  curious  ineect,  brought  to  ae  as  a 
leaf  insect.  In  Singapore  and  the  Streita,  where  a  variety  of  these 
singialar  forma  are  found,  they  are  all  allied  to  the  Orthopttra,  or  the 
genera  Haiitia,  Emyata,  I'haamit,  ka,  I  am  a  good  deal  accostumed  ta 
their  various  furms,  but  on  this  ocra^iun  1  was  coirpletcly  talcen  in,  and 
until  the  animal  moved,  1  thought  it  a  dead  loaf.  To  my  earprjae,  I 
found  it  to  be  a  butterfly  1  When  at  rest,  its  two  anterior  wint{s  (which 
are  slightly  falcate  at  the  tip)  were  pushed  forward  in  front  of  its  head, 
BO  that  ft  n?Titral  line  on  them  exactly  met  a  similar  central  line  on  the 
posterior  wings.  BO  as  to  simulate  the  mid-rib  ofa  leaf.  The  four  wings 
so  dispoeed  presenttid  the  must  exquisite  resemblance  to  an  autumnal  leaf; 
and  even  the  vcining  is  represented  with  wonderful  fidelity,  especially  if  the 
animal  is  held  two  or  three  feet  from  the  eye  of  the  spectator.  A  remorse- 
less rat  one  night  carried  off  the  insect,  along  with  the  pin  on  which  it 
was  impaled  ;  but  I  had  a  few  days  before  got  a  photograph  of  it  made, 
which  I  DOW  send  you.  It  is,  however,  veiy  far  Irom  giving  a  just  idea 
of  the  original.  The  npper  side  of  the  wings  were  most  brilliantly 
coloured,  but  I  do  not  remember  exactly  what  ooloura."  Of  course,  these 
brilliant  coluurn  will  only  be  seen  when  the  insect  is  in  motion;  when  at 
rest,  and  more  exposed  to  danger,  the  folding  buck  of  the  wings  conceals 
tbem,  and  shows  only  this  extraordinary  resemblance  to  a  leaf  The  re- 
semblance is  every  whit  as  great  as  that  exhibited  by  the  leaf  insect 
proper  {Phyllium),  only  being  that  of  a  dead  leaf  instead  of  a  green  one. 
The  ineect  appears  to  be  undescribed,  and,  from  its  powers  of  concealment, 
is  no  doubt  rarely  captured.  Most  butterflies  have  lines  on  the  anterior 
and  posterior  wings,  oflen  both  above  and  below,  which  beoame  continuous 
when  placed  in  juxtaposition ;  and  there  are  several  exotic  apecies  which 
have  a  line  similar  to  the  mid-rib  of  a  leuf  figured  upon  the  under  side 
of  the  wings  ;  but  none  hitherto  described  at  all  approach  the  present  in 
its  close  resemblance  to  a  leaf,  both  in  shape,  veinin^,  and  shading.  It  is 
impossible,  Irom  merely  a  photograph  of  its  under  side,  to  determine  its 
genua ;  but  from  its  falcate  aoterior  and  single-tailed  posterior  wings,  it 
probably  belongs  to  the  same  group  of  the  Nyinphaiidie  as  Amathuaa 
and  Zeuxidia. 


(2.)  Description  of  Neui  Sertnlariads.^m  the  Cotut  ofCaiifomia. 
By  Andrkw  MmiAT,  Esq.     (With  two  Plates.) 

The  interest  which  attaches  to  the  cxistcnco  of  cloaely  allied 
forms  in  far  distant  regions  induces  m«  to  publish  the  folloif- 
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ing  iBolated  descriptions  of  five  new  Serfculariadsefrom  the  coast 
of  Califoniia. 

With  one  exception,  they  are  all  most  nearly  allied  to  species 
found  on  the  British  coasts,  viz.  to  Sertularia  operculata, 
S.  /UieulOj  Phitnularia  faleata  and  Plumularia  eriatata  ; 
and  I  may  notice  that  along  with  them  I  received  the  stems 
of  a  Biudendrium  which  I  cannot  distinguish  from  E.  ramth- 
9um  of  our  own  coast,  although,  from  the  want  of  the  yesicles 
it  is  impossible  to  decide  whether  it  is  a  distinct  species  or 
not 

To  secure  absolute  accuracy  in  the  figures,  they  have  been 
drawn  by  the  aid  of  the  camera  lucida. 

1.  Sertularia  trkuspidataf  Murr.     PL  VI.  fig.  1. 

Oells  inyersely  pear-shaped  and  nearly  opposite,  a  single 
one  in  the  axilla  of  each  pinna ;  mouth  at  end  of  cell,  aperture 
obliquely  truncate,  tricuspid  at  the  outer  edge ;  middle  cusp 
longest.     VerieleB  unknown. 

The  habit  of  this  species  is  perfectly  that  of  S.  opereulata. 
Its  cells,  however,  are  broader,  shorter,  stouter,  and  less  acutely 
conical;  they  are  not  perfectly  opposite;  they  do  not  meet 
each  other  at  the  base,  and  are  more  everted ;  they  are  tri- 
cuspid on  the  outer  lip,  the  middle  cusp  being  longest,  and  the 
lateral  cusps  are  nearer  it  and  more  reflexed  than  is  the  case 
in  S.  cpereulatat  when  it  has  two  lateral  teeth. 

It  grows  in  tufts  from  2  to  3  inches  high,  flexuose  and  ser- 
rulated, with  polype-cells  which  are  fully  as  much  everted  as  is 
usually  the  case  in  this  family,  instead  of  being  less  so,  as  is 
the  habit  of  iS.  cpereulaia. 

There  were  no  vesicles  in  my  specimens. 

Bay  of  San  Francisco. 

2.  Sertularia  lahrata,  Murr.    PI.  VI.  fig.  2. 

Gells  nearly  opposite,  a  single  one  in  the  axilla  of  each 
l^nna ;  mouth  at  end  of  cell ;  lip  distinct,  not  toothed ;  aper^ 
ture  obliquely  truncate.    Vesicles  not  known. 

like  S.  filicula  in  habit.  The  cells,  however,  are  differently 
shaped,  more  like  those  of  the  last  species,  but  not  toothed. 
The  lip  is  distinct. 
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I  have  received  only  a  minnte  portion,  without  resides. 
Bay  of  San  Francisco. 

3.  Sertularia  eomieulata,  Kutt,     Plate  VI.  fig.  3. 

CellB  not  qnite  opposite,  sometimes  nearly  alternate,  form- 
ing an  open  cnp  resting  on  the  stem  ;  lip  not  distinct ;  exterior 
margin  eomewhat  projecting  at  tip ;  a  single  one  in  the  axilla 
of  each  pinna.  Veeicles  pear-shaped,  with  two  long  points 
projecting  like  horns  at  the  thick  end  ;  apertnre  between  them. 

This  is  a  yery  elegant  little  species,  and  is  easily  distin- 
guished by  the  two  long  horns  at  the  top  of  the  vesicles,  wfaich 
remind  one  somewhat  of  a  fool's-cap,  and  by  the  wholly  open 
cells. 

Bay  of  San  Francisco. 

4.  Pt'imularia  graeitu,  Murr.     Plate  VII.  fig.  1. 

Stem  slightly  flezuose,  branched;  branches  alternately  pin- 
nated ;  cells  ranked  closely  in  twos  and  threes  ;  tubulous,  with 
a  plain  rim  slightly  peaked  in  front ;  vesicles  oblong-oval. 

The  characters  of  this  Plumularia  do  not  differ  greatly  from 
those  of  P./aleata;  but  its  habit  is  so  different  that  it  can 
scarcely  be  mistaken  for  it.  The  branches  are  closer,  and 
more  thickly  set,  than  in  P.  fatcata  ;  their  arched  disposition 
is  wanting ;  and  the  whole  plant  has  more  the  aspect  of  a  Ser- 
tularia  than  a  Flntnularia.  The  cells  are  proportionally 
larger  than  in  P.falcata;  instead  of  a  plain  truncate  rim. 


Description  of  New  SeriulariadoB.  149 

other.  The  cells  are  wider-mouthed  and  shallower.  Besides 
the  projecting  process  in  front,  there  are  about  ten  teeth  round 
the  marg^  instead  of  eight,  and  they  are  unequal  instead  of 
being  equal ;  the  first  two  and  the  last  two  are  long  and  slcnfler, 
and  the  whole  are  variable  in  size  and  development.  The 
vesicles  are  considerably  larger  than  in  P.  eristata^  and  the 
ribs  are  toothed. 

When  dry,  this  species,  like  P.  cristata,  becomes  curved  in 
a  falcate  manner,  and  the  pinnoB  are  frequently  laid  to  one 
side,  so  that  it  assumes  a  good  deal  of  the  form  of  an  ostrich 
plume,  in  reference  to  which  I  have  given  it  the  above  specific 
name. 

Bay  of  San  Francisco. 

Explanation  op  the  Platbs. 

mau  VI. 

Fig.  1.  Sertukuia  trieiupidata,  natural  size ;  a,  portion  of  same,  magnified. 
Fig.  8.  Seriularia  lahrtua,  nat.  sise  ;  a,  portion  of  same  magnified. 
Fig.  3.  Sertukuia  eomUulata,  nat.  size  ?  a,  portion  of  same  magnified. 

Plat€  VII, 

Fig.  1.  Phtmularia  graciUi^  nat.  size  ;  a  and  6,  portions  of  same,  magnified. 
Fig.  8.  PULmvUaria  itruthionidetf  nat.  size ;  a,  portion   of  stem,  magnified ; 

b,  ▼eslele,  magnified ;  e,  portion  of  pinna,  magnified ;  d  ande,  cells, 

more  hlgiilj  magnified. 

(3.)  Notice  o/ Chameleon  tricornis.     By  Mr  Mur&at. 

Bfr  Mmray  bronght  under  the  notice  of  the  Society  some  pcruliaritiei 
of  thifciiriouflly-formed  species  of  chameleon,  which  had  been  brought  from 
the  interior  of  the  Old  Calabar  district  of  West  Africa,  by  one  of  the  natives, 
to  the  Rev.  Mr  Aiillie,  by  whom  it  was  presented  to  Mr  Murray.  The  male 
is  chanieterised  bv  three  salient  homy  processes  on  the  head ;  the  female 
has  not  these.  Many  lizards  have  singular  spiny  projections  on  all  parts 
of  the  body.  In  allusion  to  the  prongs  on  the  head  it  had  been  named 
Ckameieim  tricornis  ;  but  it  had  also  two  other  names,  C.  Otvenii  and  C 
Bihroniif  the  latter  having  been  applied  to  the  female. 

The  Rev.  Mr  Baillie  remarked,  that  this  s]3ecies  was  said  by  the  natives 
to  feed  upon  a  particular  kind  of  tree,  on  which  it  was  usually  found ;  but 
that  thia  was,  no  doubt,  an  error,  arising  from  the  chameleon  frequenting 
this  tree  in  consequence  of  its  being  more  peculiarly  the  habitat  of  the 
iateets  it  fed  upon  those  around  it 

V.  Dp  John  Alex.  Smith  exhibited  a  Ballan  Wrasse  (Lahntu  h^r- 
gylia)t  caoffht  in  October  last  in  Loch  Fync ;  sent  by  Captain  J.  W. 
r.  OrdOy  of  Kilmory  Lochgilphead,  Argylcshire.  It  mea8ured  about 
14  inehea  in  length,  and  displayed  a  lew  green  spots  on  the  hinder 
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part  of  the  don»1  fin,  irbich  were  now  fadea.  Thia  apMtM  «u  duUa- 
Kuuhed  bj  the  soft  rays  of  the  donal  fin,  meisuring  twice  tho  length  of 
the  twentj  (firet)  spinous  onea.  The  Society  had  been  indebted  at  Torioui 
times  to  Captain  Orde  for  the  exhibition  of  tpeeimens  of  interest.  The 
ballan  wrasse  was  a  rare  fish  ia  our  Firth,  and  was  found  jfeuerallv  on 
roelcj  eoaiti,  Dr  Smith  had  seen  some  large  ones  last  autumn,  caught  at 
the  rock*  befide  the  Lixard  Light  in  Cumwall. 

VI.  Dr  JoBH  Alex.  Smith  exhibited  a  specimen  of  a  female  Oadwall 
duck,  QaerqueduUt  strrpera,  one  of  our  very  rare  winter  Tisitors.  It  was 
shot  near  C&omarty  in  the  end  of  Jaanary,  and  waa  sent  to  Dc  Smith  by 
Mr  Muirhead,  Queen  Street, 

Dr  Smith  referred  to  the  great  abundance  in  this  neighbourhood  of  the 
Brambl'mg,  FHngitfa  ntontifringilla,  and  of  the  Siskin,  F.  tpinu*,  during 
the  severe  weather  of  the  winter;  and  also  to  the  multitudes  of  wood 

ELgeons,  Columba  paliimbvi,  which,  from  stress  of  weather  and  starTation, 
^  been  driven  Irom  the  more  open  and  wooded  districts  to  the  neigh- 
bourhood of  our  gardens  and  towns,  and  had  eaten  up,  with  the  exception 
of  the  leek,  all  kinds  of  garden  prodoce. 

The  thanks  of  the  Society  were  given  to  the  Re*.  Mr  B^ll  and  Captain 
Orde  for  theii  communications  and  exhibitions  of  speeiroena. 


Wedjietday,  March  28,  I860.— Alexandbb  Bstsoii,  Esq.,  President, 
in  the  chair. 

William  S.  Yoong,  Eaq.,  Fillteside  House,  was  elected  a  member  of 
the  Society. 

1  the  table,  and 

The  Canadian  Journal  of  Industry,  Science,  and  Art,  New  Series,  No. 
20,  January  1660.  Toronto. — By  the  Canadiaa  Institute.  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  1858. — From  the 
Academy.     The  Rocks  of  Kansas  (with  description  of  Permian  Fossils). 
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be  glad  to  receive  contributions  for  this  object,  and  the  list 
of  sabscribers  woald  be  left  in  the  hands  of  Mr  Dawson, 
6  York  Place. 

Hugh  Miller's  Museum. 

Dr  J.  A.  Smith  stated  he  might  also  take  this  opportunity 
of  informing  the  Society  that  the  movement  begun  some 
time  ago  to  raise  money  by  public  subscription,  for  purchasing 
the  Museum  of  the  late  Hugh  Miller,  had  been  brought  to  a 
saccessful  termination.  A  committee  was  appointed,  of  which 
he  had  the  honour  to  be  a  member;  and  the  result  of  its 
labours  was  that  above  L.500  had  been  collected.  With  this 
sum,  and  the  addition  of  the  Government  grant  of  L.500,  the 
Museum  had  been  purchased,  and  was  now  in  the  custody 
of  Professor  Allman,  in  the  rooms  of  the  University. 

The  eommonications  read  were  as  follows : — 

L  On  the  Employment  of  Trantp^irent  Injections  in  the  Examination 
of  the  Minute  Structure  of  the  Human  Pancreas.  By  Wm.  Turner, 
M.B.  (Lend.),  Senior  Demonstrator  of  Anatomy,  Universitj  of  Edin- 
boigh. 

The  investigation  of  the  relations  of  the  minute  gland  ducts 
to  the  ultimate  gland  follicles  in  the  human  pancreas  presents 
considerable  difficulties.  This  is  owing,  partly,  to  the  great 
delioacy  and  transparency  of  the  structures,  and  partly,  be- 
cause from  the  close  manner  in  which  the  minute  lobulos  of 
the  gland  are  crowded  together,  it  is  difficult  to  obtain  a 
satisfactory  view  of  a  single  isolated  lobule.  Thus,  the  mode 
of  connection  of  the  fine  excretory  duct  of  the  lobule  with  the 
sacculated  gland  follicles  at  its  extremity  cannot  clearly  be 
estimated.  Moreover,  if  it  is  attempted  to  separate  the  lobules 
from  each  other  by  tearing  them  asunder  with  needles,  the 
relations  of  the  parts  become  so  disturbed,  that  the  examina- 
tion does  not  afford  any  very  decided  results.  For  these 
reasons,  it  has  been  customary,  in  describing  the  minute 
stmcture  of  this  gland,  to  refer  especially  to  the  appearance 
which  it  presents  in  the  smaller  and  more  common  Rodents, 
such  as  the  Rat  or  Mouse. 

In  these  animals  the  pancreas  is  spread  out  in  a  thin  arbo- 
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nacent  manDer  between  two  layers  of  peritoneom,  bo  that  the 
different  lobules  lie  mostly  on  (he  same  plane.  Their  inveBti- 
gation  ia  on  this  acooont  oomparatiyely  easy,  even  without  the 
aid  of  any  dissection.* 

Being  engaged  some  months  ago  in  making  a  series  of  pre- 
parations of  the  human  pancreas  for  the  sake  of  illustrating 
the  atnictore  of  this  gland  to  my  microscopic  class,  I  suc- 
ceeded in  forcing  an  injection  through  the  excretory  duct  into 
the  ultimate  follicles  of  the  gland.  I  have  been  enabled  in 
this  manner  to  obtain,  much  more  satisfactorily  than  by  any 
other  process,  definite  views  of  their  relations  to  each  other. 
The  injecting  fluid  which  I  used  was  of  the  same  oompoaition 
as  that  recommended  by  Dr  Lionel  Beale,  and  employed  by 
him  with  such  success  in  his  investigationa  into  the  minute 
structure  of  the  liver.  It  ie  composed  of  a  mixture  of  glyce- 
rine, spirits  of  wine^  and  water,  in  which  Prussian  blue,  ob- 
tained by  precipitation,  is  suspended. 

This  injection  possessee  the  great  advantage  of  flowing 
easily  when  cold  along  the  ducts,  and  from  its  great  trans- 
parency, the  organ  into  which  it  is  thrown  can  be  examined 
by  transmitted  light,  and  by  high  magnifying  powers,  so  that 
the  connections  and  relations  of  its  eomponent  structures  can 
be  much  more  readily  traced  than  in  those  cases  where  opaque 
injections  are  employed.  It  is  hardly  possible,  however,  to 
make  a  complete  injection  of  all  the  ultimate  lobules  through- 
out the  pancreas ;  for  in  many  parts  they  appear  to  be  so  filled 
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filled  by  the  injection ;  for  in  them  the  general  and  relative 
arrangement  can  be  more  distinctly  seen  than  in  those  lobules 
which  are  completely  distended,  as  in  the  latter  case,  owing 
to  the  amount  of  injection  in  them,  a  degree  of  opacity  is  pro- 
daced  which  renders  the  outline  of  many  of  the  follicles  some- 
what indistinct.  Most  of  the  sections  which  I  have  examined 
haye  been  made  with  a  Valentin's  knife,  and  the  preparations 
have  been  soaked  for  a  short  time  in  glycerine,  which  facili* 
tates  the  investigation  of  the  pancreas,  as  of  many  other  animal 
textures,  by  increasing  the  transparency. 

The  large  excretory  duct  of  the  pancreas  extends  along  the 
centre  of  the  gland  from  head  to  tail,  and  is  enclosed  on  all 
sides  by  the  large  lobules.  From  it,  at  frequent  intervals, 
smaller  ducts  proceed,  which  pass  into  these  large  lobules, 
and  in  them  divide  and  subdivide  into  fine 'branches,  for  the 
ultimate  lobules.  Of  these  fine  branches  some  arise  at  right 
angles,  others  at  a  more  or  less  acute  angle,  and  after  a  very 
short  course  they  become  connected  with  the  ultimate  gland 
follicles  of  the  lobule  to  which  they  belong.  Each  duct,  as  a 
general  rule,  preserves  the  same  calibre  from  the  point  at 
which  it  commences,  to  that  at  which  it  either  gives  off  a 
branch,  or  terminates  in  an  ultimate  lobule.  In  some  instances 
the  ducts  possess  dilatations  on  their  walls,  which  may  either 
be  confined  to  one  side,  or  may  exist  at  corresponding  points 
on  both  sides.  The  same  mode  of  termination  of  the  fine 
ducts  in  the  ultimate  lobules  does  not  appear  to  exist  in  all 
eases,  but  admits  of  slight  differences.  In  some  instances  the 
duct  passes  to  the  base  of  the  lobule,  and  then  from  it,  as 
from  a  centre,  the  saccular  dilatations  of  the  ultimate  follicles 
spring.  In  others  the  duct  runs  for  a  short  distance  along 
the  base  of  the  lobule,  giving  origin  in  its  course  to  the  fol- 
licles, which  are  connected  to  its  sides  and  extremity.  In 
either  case  the  fine  membrane  forming  the  wall  of  the  duct  is 
continuous  with  the  membrane  constituting  the  wall  of  the 
follicles,  80  that  the  cavities  of  the  follicles  are  continuous 
with  that  of  the  duct.  The  number  of  follicles  present  in  an 
ultimate  lobule  varies  considerably  in  different  specimens. 
There  are  also  great  differences  in  their  shape  and  size. 
Some  are  spheroidal,  others  laterally  elongated,  so  as  to  pre- 


154        Proeeedinga  of  tke  Royal  Phytieal  Society. 

sent  a  more  or  less  oral  form ;  others  again  are  more  pyriform 
When  distended  hy  injection,  they  all  present  convex,  amooth, 
and  well-defined  outlines.  On  acconnt  of  the  general  shape 
of  the  follicles,  and  the  mode  in  which  they  are  groaped  to- 
gether in  the  lobnle,  they  resemble  in  appearance  a  banch  of 
grapes,  with  which  they  have  freqaently  been  compared. 
-  The  epithelial  contents  of  the  follicles  are  of  course  com- 
pletely concealed  in  the  injected  portions  of  the  gland ;  but  in 
those  lobules  into  which  the  injection  has  not  passed,  the 
shape  and  general  arrangement  of  the  secreting  epithelium 
may  be  conveniently  studied.  It  frequently  happens  that,  in 
examining  sections  of  the  gland,  isolated  follicles  may  be  seen, 
lying  perhaps  closely  together,  as  if  they  had  originally  formed 
parte  of  the  some  lobule,  but  atill  separated  by  slight  intervals 
from  each  other,  having  probably  become  detached  from  their 
original  connections  in  the  act  of  making  the  section.  In 
these  isolated  follicles  the  secreting  cells  may  be  generally 
very  distinctly  seen.  They  form  a  closely  packed  layer,  lining 
the  inner  surface  of  the  membrane  forming  the  wall  of  the 
follicle.  Their  shape  ig  spheroidal,  so  that  they  form  a  true 
glandular  epithelium. 

Professor  K&lliker  in  his  "  Microscopic  Anatomy,"  describes 
the  pancreas  as  belonging  to  the  compound  racemose  group  of 
glands,  of  which  the  salivary  glands  and  the  mucous  glands  of 
the  mouth  may  be  taken  as  the  type.  In  bis  description  of 
the  last-named  glands,  he  states  that  the  grape-like  appearance 
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with  that  formifig  the  wall  of  the  duct,  and  that  the  cavity  of 
the  one  is  continuous  with  that  of  the  other. 

In  this  communication  I  have  avoided  the  use  of  the  term 
aciniy  as  it  has  been  employed  by  different  observers  to  express 
different  structures,  so  that  its  use  is  liable  to  lead  to  confusion 
of  ideas;  some  applying  the  term  to  express  the  ultimate 
lobules  of  the  gland,  whilst  by  others  it  is  used  to  signify  the 
ultimate  follicles  of  these  lobules. 


II.  Notice  of  Reptilian  Fossils,  Morayshire,    By  William  Rhind,  Esq. 

The  specimens  which  Mr  Rhind  exhibited  of  reptilian  remains  from  tho 
sandstone  of  Moray  were  contributed  by  Patrick  Dulf,  Esq.  It  is  now 
abont  a  quarter  of  a  oentuxy  since  the  late  lamented  President  of  this 
Society,  Professor  Fleming,  first  detected  an  organism  in  the  Old  Rod 
Sandstone  of  Scotland.  It  was  but  a  minute  fragment  of  a  fish  scale,  yet 
it  had  tho  efifect  of  awakening  nu  interest  for,  and  stimulating  a  research 
into,  those  beds  of  sandstone  which  skirt  almost  the  whole  of  the  Scottish 
shoxet  to  the  north  of  tho  Firth  of  Forth,  and  which  hitherto  had  been 
looked  upon  as  destitute  of  organic  remains.  A  few  years  after  this  dis- 
ooTory,  Mr  Duff  began  his  researches  in  Morayshire,  with  an  enthusiasm 
and  persererancc  which  hare  seldom  been  equalled.  He  soon  found 
that  the  sandstones  of  Moray  teemed  with  organic  remains,  as  well  as 
these  of  the  opposite  shores  of  Cromarty,  which  were  at  the  same  period 
nuder  the  scrutiny  of  Mr  Hugh  Miller.  From  that  time  Mr  Duff 
has  formed  the  nucleus  round  which  the  researches  of  other  scientific 
men  and  the  casual  discoveries  of  the  workmen  in  the  various  quarries 
have  centred,  so  that  a  most  varied  and  interesting  assortment  of  spiHrimens 
hare  been  accumulated.  As  long  as  the  organisms  brought  to  light  par- 
took of  the  character,  or  were  supposed  to  do  so,  of  fishes,  no  doubts  rc< 
mained  that  the  sandstones  of  Moray,  under  the  several  modifications  of 
colour  and  position,  belonged  to  the  Devonian  era ;  but  subsequently,  when 
oiganisms  of  a  higher  order  made  their  appearance,  assuming  tho  distinct 
forms  of  reptiles  of  various  families  and  sizes,  a  doubt  began  to  ari^e 
whether  the  fish-bearing  and  the  reptile-producing  strata  belonged  to  the 
same  series.  This  gtiestio  vexata  still  prevails ;  and  Mr  Rhind,  assuming 
that  the  decision  is  still  left  open,  proceeded  to  exhibit  by  a  section  the 
relatiTe  positions  of  the  sandstone  beds,  in  so  far  as  these  are  open  to 
inspedion.  Tlie  general  conformity  of  the  lowest  red,  tho  greyish,  and 
the  yellow  sandstones, — the  parallelism  of  the  dip  of  tliese  three  beds 
of  strata,  and  the  superposition  of  a  band  of  limestone  or  cornstom'  coni- 
meneing  south  of  Elgin,  and  seen  with  more  or  less  hiterruption  at  Tiiiiks- 
fiekl,  Spynie,  and  Stotfield,  capping  and  inclosing  the  whole  sericiit,  were 

Kintedf  out;  while  the  absence  of  scales  of  the  distinctive  fishes  of  the 
iTonian  era  in  the  particular  localities  where  the  reptilian  remains  have 
been  diseoTcred  was  also  mentioned, —  an  absence  which  probably  m.'iy 
arise  from  as  yet  defective  search,  considering  that  the  accidental  disinter- 
ment of  the  reptiles  has  occurred  within  the  short  space  of  a  few  years, 
and  that  another  few  years  may  either  add  the  discovery  of  fish  scales, 
or,  if  not  found,  afford  a  somewhat  negative  proof  of  the  non-identity  of 
the  yellow  sandstones  with  the  Devonian.  It  was  also  suggested  that  the 
appearance  of  the  vast  masses  of  compact  sandstone  formhig  the  hills 
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whkh  timTerse  the  lower  region  of  Many  from  we*t  to  east,  indicated  a 
proeeM  of  acranulatioa  bj  drifting,  rather  than  that  alow  and  rc^olaf 
deposition  which  u  indicated  in  the  lower  red  tandftone  beda,  where  oiB' 
glomerate,  ihale,  and  fine-grained  sandetonci  ate  alternately  niper> 
imposed, — a  condition  alway ■  favourable  to  the  eiiitenee  of  organie 
remaina  either  of  plants  or  animals;  while  the  drifting  procesi,  whidi 
carried  the  land  reptiles  into  the  lea,  was  nnfaroarable  to  the  preaerration 
of  fishes.  Lastlj,  alltuion  wa«  made  to  the  lec^it  disoovenea  of  rege- 
table  remains  of  Lepidodendrons,  Lycopodimns,  and  othen  analogoos  to 
tfaoae  of  the  coal  strata  in  the  tme  Deronian  sandstones  of  Canada,  bj  Mr 
Dawson,  and  of  similar  foesil  plant*  found  in  the  CutlmeM  slates,  bj  Hr 
Salter, — all  indicatiTeof  drj  land,  and  the  progieM  of  oigaaie  life  dnriiig 
tbe  period  of  the  DeTonian  Sea. 

in.  Contributum*  to  tKe  Fauna  of  Old  Calabar— Xommali.     B^ 
Andkkw  MraaiT. 

This  paper  was  chiefly  occupied  with  &  list  and  notes  relat- 
ing to  the  various  animals,  of  irhicb  specimens  bad  been  sent 
at  different  times  by  tbe  United  Presbyterian  missionaries 
stationed  at  Old  Calabar,  among  which  were  the  following: — 

Troglodyta  niger — 'The  Chimpanzee. 

With  reference  to  a  specimen  of  this  animal  which  had  been 
bronght  away  alive  by  the  Rev.  Mr  Bullie,  bnt  which  tmforta- 
nately  died  on  the  passage  home,  Mr  Murray  remarked,  that 
it  had  been  preserved  by  Professor  Goodsir,  in  a  way  which,  if 
it  should  prove  saccessfol,  was  well  worthy  of  adoption,  in  cases 
where  tbe  rarity  or  value  of  tbe  specimens  might  justify  the 
expense.  The  plan  was  to  place  it  in  spirits  in  a  glass  tank 
or  coffin  as  it  were,  covered  with  glasa  hermetically  sealed 
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meats,  which  wore  kept  in  a  press  or  cupboard,  but  to  prevent 
its  getting  access  to  them  when  not  wished,  the  cupboard  was 
kept  locked.  On  one  occasion  the  key  had  been  forgotten 
and  left  lying  on  the  table,  the  chimpanzee  noticed  this, 
secnred  the  key,  and  when  no  one  was  present,  proceeded  to 
unlock  the  door  of  the  cupboard,  but  being  unable  to  reach  the 
key-hole,  drew  a  chair  to  the  side  of  it,  and  getting  up  on  it 
unlocked  the  door,  and  so  got  access  to  the  desired  sweetmeats, 
an  act  involving  more  than  one  process  of  that  kind  of  ratiocina- 
tion which  is  usually  thought  the  exclusive  property  of  man. 

Galago  Murinus. — (Murr.) 

In  addition  to  the  information  formerly  given  regarding 
this  interesting  little  animal,  Mr  Murray  had  received  some 
additional  facts,  communicated  to  him  by  the  Ecv.  W.  C. 
Thomson,  through  Dr  Hewan.  From  these  it  appeared  that 
the  little  creatures  are  gregarious,  or  social  rather,  travelling 
in  small  companies,  and  inhabiting  a  common  nest ;  one  of 
which  Mr  Thomson  got  a  glimpse  of.  He  saw  several  indivi- 
doals  rush  out  of  it  as  he  passed,  and  it  answered  in  its  situa- 
tion and  description  to  the  account  he  had  received  of  them, 
which  was,  that  they  were  built  on  suitable  forks  on  trees, 
with  a  foundation  of  clay,  and  superstructure  of  dried  leaves. 

Stenaps,  Potto  (1). 

Two  or  three  specimens  of  this  curious  loris  have  been  re- 
ceived, and  the  singular  structure  under  the  tongue  (a  develop- 
ment no  doubt  of  the  frenum,  but  exceedingly  like  a  bird's 
tongae),  as  well  as  the  rete  mirabile  of  the  arteries  of  the 
limbs,  was  well  shown  in  Mr  Murray's  preparations. 

The  sublingual  plate  is  also  found  in  the  Galago,  although 
lass  developed. 

Mephiiis — Sub  Genus  Rhahdogale  (sp.  X) 

Mr  Oliphant  has  received  a  specimen  of  an  animal  which 
Dr  Cleland,  to  whom  he  has  presented  it,  refers  to  this  genus, 
but  he  has  not  yet  satisfied  himself  as  to  the  species. 

Anahyster — (Nov.  Genus  of  Otters.) — Calabaricus  Murr. 
If  a  difference  in  the  dentition  be,  as  is  usually  allowed, 

VOIi.  IX.  X 
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safficient  to  warraot  the  separation  of  the  animal  poBsessing 
it  into  distinct  genua,  then  the  present  species  is  entitled  to 
that  place. 

It  is  as  ;et  only  known  b;  the  skull,  which  was  sent  hj 
Mr  Thomson  to  Mr  Murray.  Its  dentition  differs  from  that 
of  our  common  otter,  Lutra  vulgaiHs,  in  having  one  fewer  pre- 
molar in  the  upper  jaw.  Mr  Murray  had  submitted  it  to 
Professor  Owen,  who  believes  it  to  be  nondescript,  and  that  it 
approaches  Enhydra  of  Fleming  (Phil,  of  Zool.)  in  having  the 
first  pre-molar  suppressed  above,  but  that  the  latter  has  also 
the  first  pre-molar  suppressed  below.  It  has,  however,  six  in- 
cisors in  the  under  jaw,  while  the  eea  otter,  Enhydra,  has  only 
four  in  the  adult  state,  which  the  specimen  in  question  has. 

It  would  appear  to  form  an  intermediate  link  between  the 
true  otter  and  the  sea  otter ;  and  its  habitat  in  an  estuary 
may  therefore  perhaps  be  thought  suitable  enough ;  and  it  was 
in  reference  io  this  that  Mr  Murray  proposed  the  above  generic 
name  for  it — Anahyater  (belonging  to  an  estuary). 

Phaeocharas,  (sp.  !) 

Br  Cleland  has  received  a  young  individual  of  this  genus ; 
there  does  not  appear  to  be  any  essential  difference  between 
it  and  the  Cape  of  Good  Hope  and  Mozambique  species,  Pk. 
^thiopieuB.  £ut  the  individual  is  too  young  to  allow  an 
opinion  to  be  given  with  confidence. 


Hippopotamus  amphibiita. 
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DtlphiwM  (sp.  ?) 
Mr  Oliphant  has  received  the  head  of  a  species  of  dolphin. 

Shinomaa  soricoidee. — (Nov.  Gen.,  Nov.  Sp.  ]) — Murr. 

This  is  a  very  puzzling  little  animal.  It  has  the  appear- 
ance of  a  shrev,  with  its  long  snout,  but  is  in  reality  a  mouse. 
Its  dentition  is  someivhat  peculiar,  the  incisors  having  a  pro- 
cess behind  theuy  like  the  cusp  of  a  carnivorous  tooth.  It  is 
pentadactylous  both  before  and  behind,  and  as  all  the  allied 
genera  and  species  have  four  fingers  before  and  five  behind, 
Mr  Murray  considered  that  there  was  no  alternative  but  to 
make  a  new  genus  for  its  reception,  and  in  reference  to  its 
long  snout,  he  proposed  the  above  name  for  it. 

It  is  mouse-coloured,  with  ear  and  tail. 

lY.  Om  the  Chalk  Flint$  of  the  Island  of  Strotfta,  and  Vicinity  of 
John  o^Oroafg^  in  the  County  of  Caithness.  By  Ciiaeles  W.  Peach, 
£iq.,  Wick. 

Notices  of  the  occurrence  of  chalk  flints  in  the  boulder  clay 
of  Caithness  have  from  time  to  time  appeared  in  various  pub- 
lications. Many  of  the  localities  I  have  been  able  to  verify, 
and  to  add  new  ones  as  well.  Knowing  the  interest  attaching 
to  their  presence  so  far  north,  and  not  being  able  to  find  any 
aeooont  in  any  work  that  I  have  access  to  of  their  having 
been  found  on  the  surface  of  the  land^  the  intent  of  this 
commonication  is  to  show  that  I  have  been  fortunate  enough 
to  make  that  discovery. 

On  the  5th  instant  I  had  to  go  to  the  island  of  Stroma  on 
business.  When  walking  across  the  north  side  of  it,  I  was 
somewhat  surprised  to  find  chalk  fiints  in  considerable  abun- 
dance on  the  surface  there.  This  part  of  the  island  is  stripped 
of  its  turfy  covering,  and  is  consequently  favourable  for  obser- 
vation. Wherever  I  went,  even  on  ploughed  land,  and  where 
the  short  vegetation  was  not  too  thick,  I  met  with  the  flints. 
They  vary  in  size  from  that  of  a  boy's  marble  to  eight  or  ten 
inches  over,  and  are  generally  of  a  light  colour.  Some  con- 
tain sponges ;  in  most  of  them  spicula  may  be  seen  in  thin 
splinterSi  which  I  chipped  off,  and  in  one  piece  I  observed 
those  hollow  and  branched  spicula  with  the  small  hall  like 
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musea  peculiar  to  the  geniu  Geodia — all  beautifal  objects  for 
the  microscope.  A  large  one,  of  several  pounds  weight,  con- 
tained pieces  of  shells,  a  fragment  of  an  echinus,  as  veil  aa 
sponge.  The  flints  are  slightl;  waterwom,  and  many  of  them 
covered  with  lichens.  With  them  are  hloclcs  of  granite  and 
gneiss,  some  of  large  size,  smaller  pieces  of  hornblende, 
reddish  conglomerate,  qnartz,  &c.,  he;  in  short,  the  nsnal 
beterogeneoos  collection  of  trarelled  stones  found  in  these 
parts.  One  kind  of  rock  deseires  special  notice.  It  is  that 
peculiar  f|uart2  rock  with  the  large  anntlide-iubes,  eo  abun- 
dant in  the  highlands  of  Assynt,  Durness,  &c.,  in  Sutherland- 
shire.  There  is  no  mistaking  it.  its  character  is  so  obvious. 
For  its  history  see  Sir  Roderick  Murchison's  last  edition  of 
"  Silnria."  I  would  here  remark  that  the  north  end  and  west 
aide  of  the  small  iiiland  of  Stroma  have  never  been  under  cuU 
tivation,  being  too  much  exposed  to  the  blighting  winds  and 
baming  spray  which,  when  the  storm  is  raging,  pass  over 
theBe  parts ;  and,  although  some  of  the  cliffs  are  more  than 
100  feet  in  height,  the  sea-water  at  times  rushes  in  streams 
thence  to  the  opposite  side  of  the  island. 

I  was  told  by  James  Simpson,  an  intelligent  fisherman, 
that  he  had  often  heard  his  grandmother  say,  that  in  her  time 
the  supply  of  peat  for  fuel  for  the  islanders  was  cat  there,  and 
that  the  moss  was  then  three  feet  in  depth.  All  has  been 
long  since  taken  away,  and  the  scanty  vegetation  and  mould 
which  subsequently  formed  has  also  been  pared  off  by  the 
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clay  itself  are  to  be  seen  on  the  island  now,  tberc  are  evidences 
of  its  former  presence.  But  probably  it  was  never  of  great 
depth,  there  being  no  deep  valleys  or  sheltered  coves  to  retain 
it  on  this  small  spot  of  land.  Add  to  this  the  peculiar  form 
of  the  island,  sloping  towards  the  sea  on  both  sides  and  ends, 
much  like  the  hipped  low  roof  of  a  house — in  some  places  de- 
scending quite  to  the  level  of  the  beach.  Thus,  when  rising 
on  its  return  voyage,  after  being  submerged  and  covered  with 
the  boulder  clay,  as  it  slowly  lifted  up  its  head  from  the  agi- 
tated waters  of  the  turbulent  Pentland,  lashed  no  doubt  then 
as  now  by  the  waves  of  the  restless  "  Swelkie"*  and  **  Bores'f 
ihe  softer  and  lighter  portions  of  the  clay  were  washed  out, 
and  passed  down  the  sloping  sides  in  muddy  streams,  and 
were  swept  away  by  the  furious  tides  which  ran  past,  the  more 
ponderous  and  weighty  materials  being  left  behind.  Whence 
the  flints  came  I  do  not  intend  to  speculate,  but  merely  men- 
tion that  many  writers  upon  those  found  in  other  parts  of 
Scotland  point  to  Denmark  and  Sweden.  My  stay  on  the 
island  on  this  occasion  was  very  short,  but  tliis  is  of  little 
consequence,  as  my  son  William  has  since  made  a  thorough 
inspection  of  the  whole  island,  and  finds  flints  all  over. 

The  next  morning  I  passed  over  the  Pentland  in  the  midst 
of  a  storm,  with  rain  and  snow,  and  whilst  my  horse  was  feed- 
ing and  being  got  ready  for  my  return  home,  I  took  the  oppor- 
tunity of  looking  round  John  o'  Groat's,  and  there  chalk  flints 
were  to  be  seen,  but  not  in  that  abundance  as  at  Stroma.  I 
regretted  that  I  could  not  extend  my  search  further.  As  the 
subject  is  worthy  of  attention,  I  hope  to  pursue  my  investi- 
gations as  opportunities  offer,  for  I  believe  that  these  flints  are 
wide  spread,  not  only  in  the  boulder  clays  of  Caithness,  but 
on  the  surface  also.  I  hope  by  thus  giving  publicity  to  the 
discovery  that  the  attention  of  others  may  be  called  to  the 
subject. 

*  *'Sirelk{a"  is  a  whirlpool  off  the  nurth  end  of  the  itflaud,  which  at  times 
is  Teiy  dangerous.  A  boat,  with  seven  men  in  it,  was  drawn  in,  and  all  were 
lacked  down  and  lost. 

t  *'  Bores."     For  instance,  off  Duncansbay  Head  the  waters  rise  up  all  on 
iodden  at  certain  times  of  the  tide  into  high  waves.     It  is  then  dangerous  fur 
TMKlt  and  boats  to  pass  through — almost  certain  destruction  to  boats. 
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V.  HfcU  of  the  Onuphia  tubicoU/ound  near  Wiek.  Bj  Cbauju  W. 
Peach,  E«q. 
I  am  not  aware  whether  the  OnupMt  tubicola  has  been 
noticed  as  occurring  in  Scutland.  It  has  been  foand  in  Ire- 
land, and  I  got  it  rather  plentiful  in  Gomwall.  It  forma  a 
quill-like  tube,  which  it  fixes  in  the  sand.  I  got  one  the  be- 
ginning of  this  month  from  a  fishing-boat  belonging  to  this 
place.  The  animal  was  not  in  the  tube,  and  although  tlie 
tube  \b  injured,  there  is  sufficient  left  to  identify  it.  The 
animal  is  described  and  figured  in  the  "  Annals  and  Magazine 
of  Natnr&l  History"  (foI.  xvi.  page  6, 1845),  in  »  paper  bj 
Dr  George  Johnston  of  Berwick,  fifteen  years  ago.  I  supplied 
him  with  specimens,  and  when  I  lived  in  Cornwall,  I  kept 
some  alive  for  more  than  a  year.* 

Wednetday  2Bth  April  18ft).— William  Sbihd,  Esq.,  Preaidaut,  in 
the  Chair. 
The  following  donatiuna  to  the  libnuj  were  Uid  on  the  table,  and 
tbaoki  voted  to  the  donon : — Obaemtioni  on  the  Free- Labour  Cotton 
of  Uoodons,  &c  With  colomed  plate  of  the  plant.  Bj  Mr  Jamea 
Banki,  Prestonpani. — From  the  anthor.  Iiecture  on  the  Geolt^  of  the 
Province  of  Nelson,  New  Zealand.  B;  Dr  F.  Hocbttetter,  of  the 
Austrian.  Scientific  Novara  EipediUon.— From  the  Colonial  Secretarj, 
Anckland,  New  Zealand.  Memoir  on  the  Extinct  Sloth  Tribe  of  North 
America.  Bj  Joaeph  Leidj,  M.D„  Professor  of  Anatomy,  Univenitj  of 
Pennsjlauia. — From  the  author.     Report  of  the  Board  of  Agriculture  of 
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The  commmiications  read  were  as  Follows : — 

I.  On  $ome  Oh§eure  Marking*  upon  an  Old  Red  Sand^tojfu  Slab  at 
Mill  of  Aihf  near  Dunblane.  Bj  the  Rev.  Hooert  Hunter,  lato  of 
Nagpore. 

The  large  slab,  half  of  which  has  been  laid  upon  the  tabic, 
is  a  micaceous  flagstone,  from  a  fissile  layer,  a  few  inches  thick, 
with  a  more  compact  sandstone  or  gritstone  both  above  and 
below  it,  and  at  no  great  distance  from  a  trappcan  effusion. 
It  would  seem  to  belong  to  the  lowest  or  Cephalaspis  zone 
of  the  Old  Red  Sandstone.  The  Rev.  Walter  Smith,  of  Free 
Boxborgh  Church,  in  this  city,  when  with  mo  last  August,  in 
a  quarry  at  Mill  of  Ash,  observed  some  of  the  markings  on  a 
projecting  ledge  of  stone,  and  that  day  and  the  next  he  and  I 
laid  the  rock  bare  for  a  space  of  six  feet  in  length  by  five  in 
breadth,  and  came  on  about  150  of  the  markings.  More 
recently,  the  slab  was  raised,  and  the  Rev.  Mr  Paterson,  of 
Dunblane,  kindly  consented  to  take  the  trouble  of  having  it 
packed  and  forwarded  to  Edinburgh.  The  impressions  are  of 
two  sises.  Their  form  is  elliptical,  with  a  raised  border,  one 
side  being  in  much  bolder  relief  than  the  other ;  and  it  is  im- 
portant to  note  that  the  raised  margins  all  correspond  in  posi- 
tion with  each  other.  Within,  and  separated  from  the  elevated 
border  by  a  channel,  there  is  occasionally  a  raised  central 
space,  with  a  tendency  to  longitudinal  furrowing.  The  longer 
axes  of  the  ellipses  all  point  nearly  in  the  same  direction. 
They  are  arranged  with  some  regularity,  though  at  times  two 
are  in  such  close  contact  as  to  form  an  eight  figure,  and,  more 
rarely,  a  couple  of  these  eights  uniting  have  constituted  a  rude 
cross.  Mr  Page  possesses  some  curious  impressions  from 
Azdoch,  a  few  miles  north  of  Mill  of  Ash,  but  judging  from 
some  figures  he  hastily  drew  for  comparison,  they  are  of  forms 
entirely  different  from  those  now  described.  It  is  difficult  to 
say  whether  the  markings  are  of  organic  or  inorganic  origin. 
The  hypothesis  on  the  subject  which  most  naturally  arises, 
and  being  expelled  has  a  tendency  to  return,  is,  that  they  are 
footprints  of  some  animal.  There  arc,  however,  very  formidable 
objections  to  this  view.  Nor  can  they  well  have  been  formed 
by  pebbles,  or  by  the  impressions  of  ganoid  scales,  for  sub- 
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stances  generally  so  indestructible  would  surely  b&re  left  some 
fragment  of  themselves,  more  or  less,  which  they  hare  not  done. 
Most  of  the  markings  are  formed  chiefly  of  micaceous  laminae, 
like  the  rest  of  the  rock,  and  in  the  two  or  three  instances 
where  the  presence  of  a  foreign  body  can  be  detected,  it  seems 
to  be  of  a  concretionary  nature.  Mr  Robert  London  Irvine, 
of  Hurlet  Chemical  Works,  who  kindly  consented  to  analyge 
one  of  those  foreign  bodies  sufficiently  to  determine  its  chief 
ingredients,  thus  reports  on  it.  "  It  consists  mainly  of  cai^ 
bonate  of  lime,  with  iron  existing  mostly  in  the  state  of  pro- 
toxide and  alumina.  There  are  neither  sulphates  nor  sul- 
phureta  present.  The  black  colour  is  probably  due  to  the 
presence  of  carbonate  of  protoxide  of  iron."  Sir  Roderick 
Murchison  and  the  Rev.  Mr  Mitchell  of  Craig  have,  indepen- 
dently of  euch  other,  pointed  out  a  remote  resemblance  in  the 
impressions  to  what  is  in  Forfarshire  called  "  the  Kelpie's 
foot;"  but  neither  of  those  gentlemen  regards  the  pheno- 
mena as  identical.  At  the  suggestion  of  Sir  Roderick,  the 
matter  has  been  referred  to  Professor  Phillips  of  Oxford,  who 
has  had  much  experience  of  obscure  markings  like  the  present. 
He  has  already  received  specimens  of  the  impressions;  and 
it  is  probable  that  one  of  the  larger  pieces  of  the  slab  will 
have  to  go  to  England  for  thorough  examination  there. 

II,  Notice  of  Variom  Ornithic  Fossil  lionet  from  Seti  Zealand. 
By  James  M'Bain,  M.D.,  U.K. 
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Botomarrama,  at  the  bottom  of  a  hill.  The  entrance  is  twentj- 
five  feet  high  and  eighteen  feet  broad,  and  its  mouth  is  con- 
cealed with  shrubs.  The  cave  is  about  a  mile  in  length,  run- 
ning under  the  hill,  and  the  bones  arc  found  in  all  parts ;  some 
under  soft  sand  and  limestone,  others  covered  with  a  crust  of 
limestone  only.  Glowworms  were  seen  in  the  cave,  but  no 
planta.  Thia  is  called  the  Cave  of  the  Spirit.  It  is  held  \n 
great  terror  by  the  natives,  and  some  now  alive  say  they  have 
seen  a  living  moa,  that  it  lived  in  the  cave,  and  used  to  stand 
on  one  foot,  so  that  it  is  just  possible  that  the  moa  may  still 
be  alive  in  some  of  the  wildest  and  most  secluded  parts  of  the 
island.  Dr  Thomson  gave  some  bones  to  Governor  Gray 
several  years  ago,  and  is  not  quite  sure  that  the  governor  did 
not  ^ve  them  to  Professor  Owen.  There  is  another  limestone 
care,  called  th^  Cave  of  the  Moa :  this  is  of  less  extent  than 
th^  former«  and  is  about  seventeen  miles  from  Honipaka. 
The  animals  resorted  to  the  caves  to  die.  The  natives  used  the 
larger  bones  to  make  fish-hooks,  the  skulls  to  hold  their  tatoo- 
ing  powder,  and  for  other  purposes ;  thus,  few  of  the  leg-bones 
or  skulls  can  now  be  gof 

In  November  1839,  Professor  Owen  read  a  communication 
before  the  Zoological  Society  of  London,  in  which  he  described 
a  portion  of  the  shaft  of  a  femur,  six  inches  in  length,  and  five 
ftnd  a  half  inches  in  circumference,  which  had  been  brought 
from  New  Zealand.  After  a  careful  and  critical  examination, 
that  distinguished  palaeontologist  pronounced  the  fragment  cf 
bone  to  belong  to  a  large  bird,  allied  to  the  ostrich ;  and 
staked  his  anatomical  reputation,  that  species  of  birds  heavier 
and  more  sluggish  than  the  ostrich  would  be  discovered  to 
have  existed  in  New  Zealand.  In  less  than  four  years  after- 
wards, this  inference  was  happily  confirmed  from  numerous 
bones  transmitted  to  this  country,  which  were  found  in  the 
bed  and  banks  of  fresh  water  rivers  at  Poverty  Eay,  buried 
only  at  a  little  depth  in  the  mud.  From  these  fragments  of 
bone,  Professor  Owen  was  enabled  to  establish  three  genera  of 
extinct  birds,  which  he  named  Dinornis,  Palapteryx,  and  Ap- 
tomis. 

In  1847,  the  late  Dr  Gideon  Mantell  received  from  his  son, 
Mr  Walter  Mantell,  no  less  than  eight  hundred  specimens  of 

▼OL.    II.  V 
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fossil  bones,  which  were  obtained  from  Korth  Island,  found 
in  %  bed  of  sand  called  the  "  Waingongora  Bone-bed."  In 
1850,  another  collection  of  aboat  five  hundred  specimens  of 
fossil  bones  trero  sent  home  bj  Mr  Walter  Maatell,  two 
hondred  of  which  were  from  the  same  locality  as  the  former, 
whilst  the  remainder  were  obtained  from  Waikouaiti,  on  the 
eastern  coast  of  the  Middle  Island.  This  latter  bone-bed  is 
covered  by  a  layer  of  sand,  and  appears  to  hare  been  an  ancient 
awamp  or  moss,  in  which  the  New  Zealand  flax  (Phormivm 
tenax)  once  flourished.  A  pair  of  perfect  tarso-metatarsal 
bones  were  found  standing  erect  in  this  bed,  with  all  the  toe- 
bones  attached,  which  are  now  known  to  form  part  of  the 
skeleton  of  the  species  that  haa  received  the  name  of  "  Dinor- 
nis  robuatus." 

From  the  fragments  of  ornithic  fossil  bones  transmitted  at 
vanous  times  from  New  Zealand,  Professor  Owen  has  suc- 
ceeded in  establishing  thirteen  species  of  extinct  birds,  difier- 
ing  in  size  from  the  great  Bustard  to  that  of  the  Ostrich,  and 
even  much  larger.  These  species  have  been  referred  to  two 
distinct  genera,  the  Dinornis  proper,  in  which  there  is  no  im- 
pression for  a  hind  toe  on  the  tarso-metatarsal  bones  ;  and  to 
the  genus  Falapteryx,  in  which  the  impression  for  the  fourth 
toe  has  a  similar  position  in  the  tarso-metatarsal  bones  as  in 
the  existing  Apteryx.  The  general  anatomical  characters  as- 
signed by  Professor  Owen  to  the  skull  in  this  peculiar  family 
of  birds  aro  "  a  broad  and  low  supraoccipital  region,  sloping 
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scapula,  and  an  interesting  little  o?al  bone,  doubtless  a 
traclieiil  ring.  The  bones  are  of  a  jellowish  cream  colour, 
light  and  spongy  from  the  loss  of  animal  matter,  but  all  in  a 
good  state  of  preservation.  There  are  none  of  the  mandibular 
or*  facial  bones  attached  to  the  cranium,  a  part  of  the  pre- 
■phenoid,  and  the  whole  of  the  left  postorbital  process  of  the 
frontal  bone  is  broken  ofif,  and  there  is  likewise  a  slight  ex- 
foliation at  the  supraoccipital  and  paroccipital  ridges,  ex- 
posing the  remarkably  cancellous  structure  of  the  cranium. 
In  the  skull  described  by  Professor  Owen  as  typical  of  the 
genus  Dinornis,  and  referred  to  D.  casuarinuSf  it  is  stated, 
**  that  the  cranial  peculiarities  of  the  great  extinct  wingless 
birds  are  exaggerated  in  the  typical  genus,  especially  the 
downward  development  and  abrupt  descent  of  the  basioccipital 
ftnd  basisphenoid,  and  the  forward  inclination  of  the  occipital 
Burface,  which  makes  the  occipital  condyle  the  centre  of  the 
hinder  surface  of  the  skull,  and  places  the  occipital  foramen 
in  the  upper  half.  That  the  occipital  condyle  is  supported  on 
a  short  thick  peduncle,  and  impressed  by  a  subceutric  pit, 
whilst  the  longest  diameter  of  the  foramen  magnum  is  in  the 
vertical  direction.*'  These  characters  do  not  correspond  with 
the  skull  found  in  the  limestone  cave  near  Rotomarrama. 

The  cranial  peculiarities  of  the  genus  Palapteryx  are  said 
to  be  '*  the  minor  development  of  the  basioccipital  and  basi- 
sphenoid downwards  in  comparison  with  that  in  Dinornis 
proper ;  a  higher  position  of  the  prccondyloid  foramina,  and 
their  separation  from  the  carotid  canals,  the  square  platform 
of  the  basisphenoid,  the  less  development  of  the  paroccipitals, 
and  great  development  of  the  mastoids  and  olfactory  cham- 
bers, and  especially  in  the  largo  and  single  oblong  depression 
beneath  the  mastoid,  for  the  single  superior  condyle  of  the 
tympanic  bone."  In  his  description  of  the  ^jkull  uf  Palapteryx 
gerenoidesy  in  the  collection  of  Mr  Mantcll,  Professor  Owen 
Uys,  "  it  agrees  with  those  assigned  to  Palapteryx  in  all  the 
characters  by  which  they  differ  from  the  cranium  assumed  to 
belong  to  Dinornis  proper/' 

The  general  construction,  measurements,  and  details  of  the 
skull  of  P.  geranoideSi  agree  in  several  particulars  with  the 
-Rotomarrama  cranium  ;  and  in  the  remarks  which  I  have  to 
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make  upon  it,  I  shall  adopt  the  conparisoiis  made  bj  ProfesBor 
Owen  on  the  tjpical  skull  of  the  genus  Falapteryx.  The 
breadth  across  the  mastoid  processes  in  the  mutilated  cranium 
from  Rotomarrama  is  2iVth  inches  ;  the  length  of  the  craninm, 
measured  from  the  upper  part  of  the  foramen  magnum  to  the 
Ulterior  extremity  of  the  frontal  bone,  isS^th  inches;  the 
breadth  across  the  postorbital  processes  is  Sj^th  inches ;  the 
breadth  across  the  temporal  foss»  is  Ij^ths  of  an  inch.  The 
TMtical  diameter,  from  the  supraoccipital  ridge  to  the  basi* 
Bf^noid,  is  li^''^^  '>^  an  inch.  The  transverse  diameter  of 
tbe  occipital  foramen  is  nearly  -^ths  of  an  inch.  The  breadth 
across  the  paroccipitals  is  2^  inches.  The  sutures  of  the  skull 
ure  entirely  oblitwated  ;  and  from  the  well  marked  muscular 
impressions  and  rugose  surface,  there  is  no  doubt  that  it  be- 
longed to  an  old  bird.  The  occipital  foramen  ia  subcircular, 
and  broadest  transversely ;  the  descending  basioccipital  is 
impressed  by  a  shallow  pit,  divided  by  a  slight  median  ridge, 
and  bounded  below  by  the  straight  posterior  border  of  the 
basispheooid  platform,  the  outer  angles  of  which  are  large 
round  taberositiee.  The  precondyloid  foramina  are  eitnat«d 
ftt  the  uppw  and  back  part  of  the  basisphenoidal  protuber- 
ances, midway  between  the  outer  edge  of  the  paroccipital  ridge 
and  foramen  magnnm,  and  raised  to  a  level  with  the  lower 
border  of  the  occipital  condyle.  Tbe  precondyloid  foramina 
pass  obliquely  upwards  and  inwards  into  the  craninm,  and 
there  are  two  snail  pits  at  tbe  inner  aad  tipper  edge,  nearer 
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observable.  The  anterior  angles  of  the  basisphenoidal  platform 
are  formed  by  short,  thick,  outstanding  pterygoid  processes, 
with  flat  oblique  articular  surfaces  for  the  abutment  of  the 
tnid  pterygoids.     The  presphenoidal  rostrum  passes  forwards 
from  the  middle  of  the  basisphenoidal  platform  to  the  posterior 
wall  of  the  nasal  chambers,  and  there  is  a  well  marked  de- 
pression on  each  side,  beneath  the  optic  holes,  ruhning  back- 
wards at  the  outside  of  the  pterygoid  processes.    The  foramen 
OTftle  18  sitnated  in  the  middle  of  the  alisphenoid,  halfway 
between  the  pterygoid  process  and  glenoid  cavity,  with  its 
long  axis  in  a  vertical  direction.    The  mastoid  process  is  half 
an  ineh  in  length,  compressed  laterally,  and  extends  obliquely 
from  without  inwards  and  backwards,  with  a  large  single 
oblong  glenoid  cavity  at  the  inner  side.    There  is  a  deep  pit 
between  the  inner  and  back  part  of  the  glenoid  cavity  and 
posterior  root  of  the  mastoid  process.      The  deep  temporal 
fossae  lie  between  the  mastoid  and  postorbital  processes,  the 
lower  points  of  the  latter  being  on  a  level  with  the  former. 
The  distance  between  the  postorbital  and  antorbital  process 
is  I  inch  and  ^V^^s.     There  is  a  small  oval  pit  beneath  the 
antorbital  processes,  the  long  axis  of  which  runs  obliquely 
from  before  backwards  and  inwards.    The  olfactory  chambers 
reach  backwards  nearly  three-fourths  of  the  length  of  the 
orbital  cavities.    There  are  two  large  broad  anterior  hori- 
sontal  divisions,  and  two  narrow  posterior  ventrical  olfactory 
chambers,  separated  by  a  slight  lateral  inflexion  of  bone  at 
the  posterior  third  of  the  chambers,  and  not  by  a  "  transverse 
ridge,"  as  in  P.  geranoides.     The  anterior  chambers  are 
partly  roofed  over  by  the  prefrontals,  wedged  in  between  the 
anterior  extremity  of  the  frontal  bones,  but  principally  by  the 
fnmtals.     The  posterior  divisions  of  the  olfactory  chambers 
are  chiefly  formed  by  the  orbitosphenoid,  ethmoid,  and  frontal 
bones.     The  olfactory  foramina  and  radiating  grooves  are  re- 
markably distinct,  especially  at  the  back  part  of  the  anterior 
larger  division  of  the  olfactory  chambers. 

There  is  a  mutilated  cranium  of  a  Palapteryx,  which  was 
sent  to  Professor  Owen  by  the  Rev.  W.  Cotton,  from  the 
North  Island  of  New  Zealand,  described  and  figured  in  the 
Thiid  Volume  of  the  •*  Trans,  of  the  Zool.  Soc,"  p.  3G0  (PI. 
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the  emeu,  and  the  length  of  the  spinous  process,  with  its  in- 
clination forwards,  where  it  abuts  against  the  compressed  iliac 
bones,  render  it  probable  that  this  vertebra  had  a  similar  posi- 
tion in  the  skeleton  to  which  it  belonged. 

The  length  of  the  nine  anchylosed  sacral  vertebra)  is  four 
inches ;  the  height  of  the  anterior  sacral  vertebra,  measured 
from  the  base  to  the  upper  part  of  the  coalesced  spinous  ridge, 
is  three  inches.  The  bodies  of  the  first  two  sacral  vertebra* 
are  partly  separate,  the  rest  are  completely  anchylosed.  The 
first  five  sacral  vertebrse  are  furnished  with  upper  and  lower 
transverse  processes.  The  last  four  are  destitute  of  a  lower 
transverse  process.  There  is  a  distinct  foramen  for  the  exit 
of  the  sensory  and  motor  nerves,  as  in  other  birds ;  the  ostrich 
is  the  only  exception  to  this  rule  with  which  Professor  Owen 
is  acquainted.  Tiie  broken  portion  of  a  rib  measures  3i 
inches,  and  Ij^th  inch  transversely,  at  the  broadest  part. 
From  analogy  with  those  in  the  skeleton  of  the  emeu,  it 
appears  to  have  been  broken  ofi"  below  the  head  and  tubercle 
of  the  third  or  fourth  rib  on  the  right  side.  The  two  pha- 
langeal bones  are  each  nearly  two  inches  in  length,  some- 
what compressed  laterally,  and  rounded  above.  There  is  a 
longitudinal  groove  at  each  side  of  the  ungual  phalanx,  and  a 
well  marked  impression  at  each  side  of  the  anterior  articulat- 
ing surface  of  the  penultimate  phalanx.  The  phalangeal 
bones  are  double  the  size  of  those  of  the  middle  toe  in  the 
skeleton  of  the  emeu,  but  less  than  those  in  the  ostrich.  The 
bone,  which  I  assume  to  be  a  scapula,  is  9  inches  in  length, 
with  a  circumference  of  6^  inches  at  the  articulating  extre- 
mity, where  it  was  incrusted  with  a  layer  of  calcareous  sta- 
lagmite, characteristic  of  limestone-cave  specimens.  The  cir- 
cnmfeFence  at  the  middle  is  3  inches,  and  l^^o^h  inch  at  the 
free  end.  The  surface  of  the  bone  is  marked  with  oblicjue 
longitudinal  striae, decussating  in  a  somewhat  irregular  manner 
from  its  posterior  to  its  anterior  extremity.  There  are  two  dis- 
tinct impressions  at  the  larger  extremity,  which  may  corre- 
spond to  articulating  surfaces  for  a  double  condyle  of  the 
humeras,  and  a  broad  transverse  impression  for  the  articula- 
tion of  the  caracoid  in  front.  This  is  an  interesting  addition 
to  the  remains  of  these  extinct  birds,  as  there  is  no  scapula 
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described  by  Professor  Owen  in  his  "  Hemoira  ob  the  K- 
.  nornis."*  The  small  oral  bone  found  along  with  the  other 
Iwnes  ia  evidently  a  tracheal  ring ;  it  measnres  iV^s  of  an 
inch  in  length,  by  x'atha  of  an  inch  in  breadth,  and  is  abont 
iVth  of  an  inch  in  depth. 

A  portion  of  a  vertebra,  which  has  been  deprived  of  its 
calcareous  matter  by  dilute  acid,  would  seem  to  prove,  by  tbe 
lai^e  amount  of  residual  organic  matter,  that  these  fossil  bonea 
are  probably  of  recent  origin. 

It  is  to  be  hoped  that  this  interesting  collection  will  ulti- 
matelj  assist  in  the  construction  of  one  of  the  species  of  Pa- 
lapteryx,  indicated  by  Professor  Owen  from  the  examination 
of  detached  crania,  or  founded  upon  the  proportions  and  ana- 
tomical diflerences  of  other  separate  parts,  or  single  bones  of 
the  skeleton, 

m.  Jfotiee  of  the  "  Answantibo"  of  Old  Calabar,  Africa;  on  Anim^ 
btlottginp  to  the  Fahilt  Lsmubina  ;  emd  appartnthf  to  tko  Cfmtu 
Perodioticua,  of  Bmnett.     Bj  Johh  Alezamdbb  Smith,  MJ>. 

The  interesting  little  animal  (now  exhibited)  was  gjven 
to  me  by  Mr  William  Oliphant,  who  received  it  some  time  ago 
from  the  Rev.  Alexander  Robb,  one  of  the  U.  P.  missionarieB 
at  Old  Calabar.  The  following  extract  from  a  letter,  dated 
Old  Calabar,  1st  December  1859,  gives  some  details  concern- 
ing it: — "  I  was  at  Creek  Town  yesterday,  and  received  from 
'KingEyoHoneety'  a  small  hush  animal ;  or,  aa  the  Krumer 
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part  of  the  \7ord,  and  cannot  say  whether  it  arose  from  any 
habit  peculiar  to  the  animal.  It  lives  in  trees ;  but,  being 
noctomaly  the  people  know  exceedingly  little  about  it.  They 
cannot  tell  what  it  eats.  A  lad  whom  I  asked  said  that  he 
lived  in  the  house,  and  it  lived  in  the  bush ;  how,  then,  could 
he  know  anything  about  it  ?  My  Krumen  also  recognised  it 
as  a  countryman  of  theirs.  They  consider  the  one  sent  as  a 
young  one ;  and  say  that  in  their  country  it  grows  to  the  size 
of  a  common  puss.  Probably  theirs  is  a  different  animal,  but  I 
cannot  tell.  They  call  it  Dwthi,  and  say  that  it  lays  down  the 
law  to  the  other  beasts,  forbidding  them  to  cat  the  joixng  fruit 
when  it  begins  to  form  on  the  trees.  If  the  monkey  trans- 
gress, the  Dwitn  seizes  him,  and  holds  him  there  till  he  dies, — 
yea,  the  monkey  rots  in  his  grasp.  They  say  that  they  are 
shot  together  thus.  If  the  monkey  gets  the  shot,  the  Dtvttn 
holds  on  ;  if  the  Diudn  gets  the  shot,  they  fall  together.  The 
Krumen  say  that  the  Dwdn  eats  fruit.  Tliis  is  all  we  know 
about  it  at  present ;  and  their  (the  Krumen's)  account  seems 
somewhat  fabulous.  One  of  the  legs  of  this  specimen  is 
broken.  I  will  send  it  by  the  mail  that  takes  tins  to  your 
address. — ^I  am,  &c.,  Alexander  Robb. 

"  P.fi>. — Since  writing  the  above,  I  have  met  a  youth 
who  professes  to  know  about  the  Angwantibo.  He  says  it 
sleeps  by  day,  and  eats  at  night ;  and  that,  when  full  grown, 
it  is  as  big  as  an  old  cat,  and  that  it  eats  fruit." 

In  a  subsequent  letter  from  Mr  Robb,  dated  28th  February, 
1860,  he  says  : — **  1  trust  you  received  the  Tardi/jradns  sent 
a  few  months  ago.  Another  specimen  which  I  procured  I 
handed  to  Mr  Thomson,  who,  I  believe,  sent  it  to  Mr  Murray." 

I  have  also  received  from  the  Rev.  H.  M.  Waddell  the  fol- 
lowing notice,  which  he  had  put  down  in  his  note-book  as 
descriptive  of  the  "  Anfftvantlbo : — An  animal  of  the  sloth 
kind,  lives  in  trees,  hangs  on  the  branches,  and  eats  fruit. 
Rather  larger,  when  full  grown,  than  a  large  cat.  Lon^^ish 
snout,  short  ears,  each  foot  three  long  crooked  toes  and  claws, 
with  a  thumb  similarly  shaped.  No  tail.  Dun  colour ;  cannot 
walk  on  the  ground.  When  set  down,  cra^>1s  a  little,  falls 
over,  and  rolls  itself  up  in  a  ball.     Inoffensive." 

VOL.  II.  /' 
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character ;  at  least,  this  Angwdntibo  seems  to  be  somewhat 
intermediate  in  its  characters  between  the  first  two  subdivi- 
sions of  the  genus  Stenopa  as  given  by  Van  dor  Hoeven,  viz. 
— (a)  Tail  short ;  index  of  hand  very  short,  resembling  an 
unarmed  tubercle ;  and — {b)  Tail  very  short.  The  Ang- 
wdntibo having  the  index  of  hand  ve}*y  shorty  resembling  an 
unarmed  tubercle  ;  and  also,  the  tail  very  short.  To  include 
this  animal,  the  first  character  of  section  (a)  would  require  to 
be  altered  to — tail  shorty  or  very  short ;  index  of  hand  very 
shorty  &c.  It  seems  to  me,  indeed,  from  the  discovery  of  this 
Angwdntibo  (assuming  it  to  be  a  new  species),  that  the 
greater  or  less  length  of  the  tail  is  not  sufficiently  distinctive 
to  allow  any  characters  taken  simply  from  it  to  be  used  for 
the  division  into  sections  of  the  comprehensive  genus  Stenops 
of  Van  der  Hoeven. 

The  generic  character  which  Van  der  Hoeven  gives  of  the 
Gbkus  Stenops — index  of  hand  sliorty  not  longer  thanpollex, 
in  the  sections  (b)  and  (cj),  or  the  equivalent  Gknkra  Nyctice- 
bus,  Geoff.,  and  Loris,  Geoff. — from  the  examination  I  have 
been  able  to  make  of  these  animals,  appears  to  be  due  to  the 
smaller  relative  size  of  the  metacarpal  honey  and  thepluilanges 
of  the  index  finger^  which  are  three  in  number,  as  in  all 
the  other  fingers  (except  the  thumb).  In  the  Potto ^  however, 
and  this  Angwdntibo  (as  will  be  afterwards  described),  which 
fall  under  his  section  (a),  and  the  oenus  PerodicticuSy  Benn, 
the  character  of  index  of  hand  very  short,  resembling  an 
unarmed  tubercle,  is  due,  not  only  to  the  small  relcttiue  size 
of  the  bones  of  that  finger,  but  also  to  the  presence  of  only 
TWO  very  small  pludanges  {the  same  number  as  in  the  thumb), 
the  other  fingers  having  three.  This  anatomical  difference 
forms  a  good  distinction  or  character  between  section  (a), 
the  Grenus  PerodicticuSy  Benn.,  and  the  other  Genera,  which 
Van  der  Hoeven  has  also  included  in  his  great  Genus 
Stencpa, 

The  only  species  noticed  by  Van  dor  Hoeven  under  sec- 
tion (a)  of  his  genus  Stenops,  and,  as  far  as  I  am  aware, 
the  only  one  known,  is  the  Stenops  potto  or  Pcrodiciicus 
Geofrcyi  of  Bennett,  and  it,  like  this  Angwdniibo,  is  a  native 
of  Africa ;  the  other  described  Genera,  or  species  of  Van  der 
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Hoeven's  Genus  Stenope,  are  inhabitants  of  Asia,  the  East 
Indies,  &o.  Van  der  Hoeven,  in  his  description  of  this 
species,  the  Stenops  potto  or  Apotou,  says — "  The  Apoao  or 
ApoBou  of  the  negroes  of  the  Gold  Coast  of  Guinea  is  a  noc- 
turnal animal,  which  sleeps  on  trees  and  lives  on  fruits.  The 
spinous  processes  of  the  last  five  cervical  and  of  the  first  two 
dorsal  vertebra  are  long,  and  pierce  through  the  hairy  in- 
tegument of  the  back,  with  a  weak,  homy  covering.  Professor 
Halbertsma  first  drew  my  attention  to  this  peculiarity,  which 
I  have  observed  in  two  specimens." 

On  referring  to  the  description  of  this  same  species  (the 
Potto),  placed  under  the  Genus  Perodicticits,  and  named 
P.  Geoffroyi,  by  Mr  E.  T.  Bennett,  which  is  published  in 
the  "  Proceedings  of  the  Committee  of  Science  of  tlio  Zoo- 
logical Society  of  London,"  for  20th  July  1831  (Part  I^ 
1830-31).  I  find  the  animal  now  exhibited  agrees  with 
the  general  characters  given  there  of  the  Genus  (con-ecting 
the  mistake  of  considering  the  projecting  teeth  in  the  front 
of  the  lower  jaw  as  being  all  incisoi-a,  instead  of  both  inci- 
sors and  canines,  according  to  the  present  view;  and  there- 
fore the  incisors  only  four  in  number,  and  not  six,  as  Mr 
Bennett  described  them).  To  which  I  would  add,  as  addi- 
tional characters  of  the  Ghnus  Perodicttcus — tail  short,  or 
very  e/tort;  index  of  hand  very  short,  resembling  an  un- 
armed tubercle — 87tpporle<l  hy  amall  metacarpal  botte,  and 
onlyTWO  small pJutlangeB.   TheAnywdnlilio  seems  to  differ, 
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tions  of  the  body  and  limbs,  which  I  shall  afterwards  notice 
in  describing  this  specimen;  and  while  at  present  unable 
to  procure  various  works  for  reference,  or  a  specimen  of  the 
Potto  itself  for  examination,  and  therefore  in  want  of  more 
information  on  tho  subject,  I  am  inclined  to  consider  this 
specimen  of  the  Angwuntiho  as  being  a  mature  individual, 
and  probably  forming  another  species  of  the  same  genus,  and 
one  that,  so  far  as  I  am  aware,  hus  not  before  been  described, 
I  therefore,  from  the  locality  where  it  was  found,  give  it  pro- 
visionally the  name  of  the  Stenopa^  or  Ferodlcticus  Gala- 
ba/rensia. 

'  ThePottOyOrPerodiclicus  Geofroj/i, istoundfit  SierraLeone, 
a  region  of  the  African  coast,  at  some  distance  from  Old  Calabar. 
It  18  also  known  by  a  different  namc,bcing  the  Aposo  oxAjyosou 
of  the  Gold  Coast.  The  letters  of  the  missionaries  (from  which 
extracts  were  given  at  the  commencement  of  this  communica- 
tion) seem  to  indicate  the  possible  existence  of  more  than  one 
species,  probably  of  allied  animals — the  Divan  of  the  Krumen, 
and  this,  the  smaller  Aiigxvnntlho  of  the  natives  of  Old  Cala- 
bar. Whether  the  Dtvan  and  the  A^wsou  are  the  same,  or 
different  species,  I  am  unable  to  determine :  they  probably 
bear  a  considerable  resemblance  to  one  another.  From  the 
great  variety  in  size,  however,  of  the  animals  referred  to  in 
these  letters,  I  am  at  present  inclined  to  believe  there 
may  probably  be  two,  if  not  three,  distinct  species, — the 
AposoUf  the  Dwdfij  and  the  Angwantibo^ — the  Dwdn  being 
perhaps  the  largest  in  size. 

• 

Description ofthe  AxGW A N'Ti no  (from  specimen  in  spirits:) — 
PerodicticusCalabarensis  (]Mihi) — above,  ycllowhh-brown; 
the  roots  of  hair  dark  gray ;  below,  paler,  in  some  j^arla 
nearly  white;  hair  wool-like;  length  from  muzzle  to  point 
of  tail,  10 J  inches;  tail  very  short,  (abont  ^th  of  an  inch  in 
length). 

Proximal  phalanges  of  both  hands  and  feet  (not  including 
the  pollex)  united  together  by  the  integuments  ;  the  two  distal 
phalanges  being  free.* 

*  A  hand  of  the  Poito,  iigurcd  in  ''t'uvicr'e  Aniuial  E-iugdom" — Loudun. 
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The  Angwdntibo  is  covered  with  a  thick  and  long  wool- 
like  hair,  which  becomes  short  and  thin  on  the  face  and  on  the 
extremities,  the  inner  sides  of  the  fore  and  hind  bands  being  free 
from  bur.  The  hair  is  of  a  dark  gray  colour  at  the  base,  and 
the  Qpper  third  or  so  of  its  length  is  of  a  light  brown  or  fawn 
coloor,  the  terminal  points  being  of  a  darker  brown ;  this  is 
the  general  character  of  the  fur  of  the  upper  parts  of  the  bod; 
and  limbs.  The  face  in  front  of  the  eyes  is  rather  darker  in 
colonr,  but  the  sides  of  the  bead  are  lighter,  aad  the  chin 
and  throat  are  nearly  white.  The  inner  surface  of  the  limbs 
is  also  lighter,  as  well  as  the  whole  under  surface  of  the 
body,  the  gray  hairs  having  their  diatal  half  of  a  light  fawn 
colonr,  and  in  some  places  nearly  white.  The  specimen  having 
been  for  a  long  time  preserved  in  spirits,  makes  it  a  little  diffi- 
cult to  get  at  the  minate  details  of  colour.  There  are  no 
stripes  or  markings  on  the  back,  or  other  parts  of  the  body, 
to  bo  observed  on  this  animal,  as  on  the  Stenops  tardigradui 
of  the  East  Indies ;  its  general  appearance  being  more  uniform 
over  the  surface,  although  somewhat  mottled  in  character,  from 
the  hair  varying  in  colour  at  base  and  apex. 

The  BoDT  of  the  Angwdntibo  is  slender,  and  measures  10} 
inches  in  length  from  the  point  of  the  muzzle  to  the  extremity 
of  the  very  short  tail,  which  is  completely  hid  in  the  long  fur 
of  the  body,  and  measures  only  about  ^th  of  an  inch  in  length. 
This  animal  is  a  male ;  the  penis,  which  is  supported  appa- 
rently by  a  small  bone,  projecting  upwards  and  forwards  from 
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inches.  The  Eyes  are  rather  fall  and  large,  the  opening  of 
the  lids  measuring  ^  an  inch  in  length  ;  the  distance  between 
the  eyes  at  their  anterior  angles  is  ^  an  inch.  They  are  rather 
prominent  forwards,  and  very  slightly  lateral.  The  Ears  are 
erect  and  patulous,  rather  large,  and  rounded  in  outline,  with- 
out emarginations,  measuring  about  -^ths  of  an  inch  across 
from  before  backwards,  and  also  from  above  downwards; 
they  seem  to  be  naked  internally,  and  slightly  covered  with 
short  hair  externally.  In  this  specimen  they  are  nearly 
naked,  especially  on  the  inner  surface.  There  are  two 
transverse,  abrupt,  parallel,  projecting  ridges  of  cartilage, 
each  measuring  jV^^s  ^^  ^^  ^^^^  ^^  length,  in  the  free 
cartilage  above  the  external  opening  of  the  meatus.  The 
external  openings  of  the  Nostrils  arc  rather  lateral,  and 
are  sinuous,  curved  upwards  and  inwards  toward  the  mesian 
line  of  the  full  and  rounded  snout;  and  there  is  a  groove 
between  them,  running  down  to  the  front  of  the  upper  lip. 
The  Tongue  is  long,  and  rounded  in  front,  rather  rough, 
being  covered  with  small  papillie.  Immediately  below  the 
tongue  is  the  projecting  lamina,  covered  with  a  homy  cuticle, 
and  resembling  a  smaller,  bird-like  tongue,  which  springs 
from  the  frenum  and  projects  forwards,  about  |ths  of  an 
inch  in  length.  It  is  free  at  its  edges,  and  at  its  point, 
which  projects  about  ^ili  of  an  inch ;  reaching  to  within 
Jth  of  an  inch  of  the  point  of  the  tongue  itself  This  horny 
lamina  measures  about  ^th  of  an  inch  in  breadth  across  its 
root  or  base,  and  about  |ih  of  an  inch  across  its  free  or  front 
extremity,  which  is  divided  into  nine  sharp  terminal  points 
or  filaments.  The  P.  Geoffroyl  is  described  by  Bennett  as 
having  this  homy  lamina  terminating  in  about  six  filaments. 
It  is  difficult  to  understand  the  use  of  this  strange  supple- 
mentary homy,  bird-like  tongue,  or  expansion  of  the  frenum, 
with  its  pointed  terminal  filaments,  in  an  animal  stated  to  feed 
on  fruit ;  it  would  seem  rather  to  be  some  sort  of  additional 
assistance  towards  capturing  or  killing  an  insect  prey ;  but, 
in  any  view,  its  use  seems  to  be  very  obscure.  Below  the 
tongue  and  this  supplementary  organ,  the  mucous  mcDibrane 
lining  the  floor  of  the  mouth  has  a  slightly  free  margin  pro- 
jecting along  the  sides  of  the  gums  of  the  lower  jaw  ;  in  which, 
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apparently,  the  ducts  of  the  submaxillary  gland  (Wharton's 
ducts)  open  into  the  mouth. 

The  Neck  is  rather  short  and  slender.  There  is  no  ap- 
pearance on  the  back  of  the  neck  in  this  specimen  "  of  the 
spinous  processes  of  the  live  last  cervical  and  first  dorsal  verte- 
bree,  piercing  through  the  hairy  integument  of  the  back,  vith 
a  weak  horny  covering,"  as  described  by  Van  der  Hoeven  of 
the  SteTiopa  potto. 

The  Limbs  are  very  slender,  and  nearly  equal  in  length, 
the  hinder  extremities  being  a  little  larger  and  stronger  in 
their  development  than  the  anterior.  The  Fore  hands 
(see  fig.  1  of  the  annexed  careful  drawings,  nearly  the  size 
of  life,  for  which  I  am  indebted  to  my  friend,  T.  Strethill 
Wright,  M.D.)  are  thinly  covered  with  short  hair  on  the 
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rudimentary  phalanges ;  each  of  the  other  fingers  (not 
inclading  the  thumb),  having  three.  This  rudimentary 
index  finger  has  no  nail;  there  is  simply  a  minute  mark- 
ing, like  a  cicatrix,  or  rather  a  more  short,  depressed, 
smooth  line,  an  indication  of  where  a  nail  should  be. 
The  nails  of  the  thumb  and  other  fingers  are  all  thin, 
flat,  and  rounded  or  ovate,  like  those  of  the  human  hand, 
and  are  not  extended  beyond  the  points  of  the  fingers.  The 
remaining  three  fingers  are  slender  and  prolonged,  and  the  first 
phalanges  are  all  conjoined  by  the  integuments,  the  two  distal 
phalanges  of  each  finger  alone  being  free.  The  index  or  second 
finger  (considering  the  thumb  as  a  finger)  is,  as  already  describ- 
edy  merely  like  a  tubercle  rising  at  the  base  of  the  others.  The 
third  finger  is  the  smallest  of  the  other  three  fingers,  and  also 
the  shortest ;  the  fourth  (or  middle  of  the  developed  fingers) 
is  the  longest ;  and  the  fifth,  or  last,  is  longer  than  the  third. 
The  hands  are  each  divided  into  two  opposing  portions  :  the 
thumb,  with  the  tubercle  at  its  base,  being  opposed  to  the  other 
fingers  with  the  tubercle-like  index  at  their  base  ;  the  thumb 
itself  being  opposed  to  the  fourth,  the  middle  or  longest  of  the 
fingers. 

The  posterior  hands  or  feet  (see  fig.  2,  which  also  shows 
the  length  of  the  tarsus)  are  rather  larger  and  stronger  than 
the  anterior  ones,  and  are  each  divided  into  two  opposing  por- 
tions ;  the  one  consisting  of  the  thumb,  with  a  large,  rounded, 
fleshy  tubercle  projecting  from  the  inner  side  of  its  base,  as  in 
the  fore  hand;  and  the  other  portion,  formed  of  the  remaining 
four  fingers,  the  first  phalanges  of  which  are  also  conjoined, 
being  covered  by  the  integuments,  as  in  the  hand.  There 
is  a  comparatively  smaller  fleshy  tubercle,  somewhat  like  tlic 
ondeveloped  index  finger  of  the  fore  hand,  projecting  from  the 
enter  side  of  their  base,  which  is  opposed  to  the  tubercle  at 
the  base  of  the  thumb.  It  is  not  supported  by  any  bone,  but 
is  merely  a  homy  and  fleshy  projection  like  that  on  the  base 
of  the  thumb.  The  nails  of  the  thumb  and  fingers  are  thin, 
flat»  and  rounded  or  ovate  in  form,  like  those  of  the  fore  hand, 
with  the  exception  of  that  of  the  second  finger  (counting  the 
thumb  as  the  first),  which  is  narrow,  convex,  sharp-pointed,  and 
claw-like,  and  extends  nearly  to  the  point  of  the  third  finp;or. 
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I  subjoin  details  of  the  dentition  of  the  Angivdntibo;  and 
also  some  of  its  admeasurements.  For  the  relative  measure- 
ments of  the  PotiOy  corresponding  also  to  those  already  de- 
scribed of  the  AngwdntibOy  and  showing  their  various  differ- 
ences, see  Bennett^s  account  of  the  Genus  Perodicticus, 
referred  to  already. 

Dentition. 
Upper  Jaw  : — 

Incisors  2  •  2=4.  Two  together  (in  pairs),  with  interme- 
diate edentulous  space, — 1^^  incisor  the  smallest,  the  2d  nearly 
twice  as  large  as  the  first. 

Canines  1  —  1  =  2.    Large  and  projecting  downwards.    The 

intermaxillary  suture  is  described  as  being  immediately  in 
front  of  the  corresponding  teeth  of  the  Potto ;  these  teeth  are 
therefore  undoubtedly  canines,  and  when  the  mouth  is  shut, 
they  pass  immediately  behind  the  small  canines  which  pro- 
ject forwards  alongside  the  incisors  of  the  lower  jaw. 
ifotorg  6 -6  =  12. 

(False  Molars,  3.)  laf,  smallest,  conical ;  with  very  small 
and  slight  indication  of  an  internal  conical  tubercle:  2c/,  conical ; 
with  small  internal  conical  tubercle :  id,  with  external  conical 
tabercle ;  and  smaller,  shorter,  internal  tubercle. 

(True  Molars,  3.)  AtK  with  two  external  conical  tubercles  ; 
and  two  internal  smaller  and  flatter  tubercles :  bth,  two  exter- 
nal conical  tubercles ;  and  two  internal,  smaller  and  flatter 
ones :  6^  two  external  conical  tubercles ;  and  one  internal 
flattened  and  smaller  tubercle. 

Lower  Jaw  : — 


Incisors  2  '  2=4.  In  pairs  laid  closely  together,  the  pair 
appearing  like  one  tooth,  and  all  sloping  forwards. 

Canines  1  '  1=2.  Small,  sloping  forwards  adjoining  in- 
cisors, which  they  closely  resemble.  Each  tooth,  however,  is 
slightly  larger  in  size  than  a  pair  of  the  incisors. 

Molars  W^^^12. 

(False,  3.)  \sU  large,  conical,  projecting  forwards  and  up- 
wards like  a  canine  tooth  in  shape  (the  corresponding  tootii 
in  the  Potto  was  formerly  described  as  a  canine  tooth).  When 
the  teeth  are  closed,  however,  the  canine  of  the  upper  jaw 
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paBses  in  front  of  this  tooth,  it  is  therefore  the  first  molar  ; 
'Id,  smaller  than  first,  shorter,  conical,  and  pointed  forwards ; 
Zd,  rather  larger  than  second,  conical. 

(True,  3.)  4M,  two  external  and  two  internal  tubercles, 
nearly  equal  in  size ;  the  internal  rather  the  largest ;  bth,  two 
external ;  and  two  internal  and  rather  larger  tuhercles ;  6^, 
two  external ;  and  two  internal  tubercles,  nearly  equal,  and  less 
defined ;  with  another  smaller  tubercle  behind. 

IncisoiB.  Canines.         Mat»TS. 

2-  2_4     1  -  1_2     8:_6_12_18_o<s 
2-2~4'  1  ■1~2'  6-6~12~18~ 

Length  of  Body,  from  muzzle  to  point  of  tail,  10(  inches  ; 
tail,  ^  an  inch,  including  fur,  ^  an  inch, 
AtJTBRioK  Limbs  : — 

Letiglh  of  Arm  2^  inches ;  Fore-Arm,  not  including  hand, 
2^  inches. 

Hand. — The  first  phalanges  of  the  fingers  are  covered  and 
conjoined  by  the  integuments  of  the  hand,  the  two  distal  bones 
being  the  only  ones  that  are  free  ;  length  from  wrist  to  point 
of  fourth  or  longest  finger,  1^  inch. 

Length  of  Thumb,  or  First  Finger,  from  wrist,  Jthe  of  an 
inch  :  of  this,  there  is  a  free  extremity  of  J  au  inch  in  length. 

Loiglh  of  Index  or  Second  Finger. — Metacarpal  bone  of 
index  finger  measures  ^ths  of  an  inch  in  length.  The  first 
phalunx  measures  ^^ths  of  an  inch,  and  the  distal  phalanx 
■^ih  of  an  inch  in  length ;  the  metacarpal  boae  of  index 
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iuch;  aud  the  third  about  j'^ths  of  an  inch.     Free  extremity 
fths  of  an  inch. 

Span»  1  inch  and  ^^ths  of  an  inch. 
PosTfiRiOR  Limbs  : — 

Length  of  Thigh,  2^  inches ;  of  Leg,  2^  inches. 

Footf  from  ankle-joint  to  point  of  longest  finger  or  toe — the 
fourth,  IJ  inch.  Tarsust  not  elongated,  about  ^  an  inch  in 
length.  Metatarsal  bones  measure  from  r\ths  to  A^^s  of  an 
inch  in  length. 

The  first  phalanges  (with  the  exception  of  the  thumb),  like 
those  of  the  hand,  are  conjoined  together. 

Thumb  or  First  Finger. — Thumb  with  metatarsal  bone, 
about  (ths  of  an  inch  long.  First  phalanx,  i^^^ths  of  an  inch ; 
second,  ^ths  of  an  inch. 

Length  of  Second  Finger,  1  inch;  first  phalanx,  nearly 
Iths  of  an  inch ;  second  phalanx,  i^ths  of  an  inch  ;  third 
phalanx,  bone  of  claw,  'f^ih^  of  an  iuch ;  claw  itself,  f^ths 
of  an  inch.     Free  extremity,  \  an  inch. 

Length  of  Third  Finger,  first  plialanx,  ^^i\i^  of  an  inch ; 
second  phalanx,  ^i\i^  of  an  inch  ;  third  phalanx,  ^^ih^  of  an 
inch ;  third  finger  smaller  than  the  fifth,  and  free  about  $ths 
of  an  inch. 

Length  of  Fourth  Finger,  first  phalanx,  Jths  of  an  inch  ; 
second  phalanx,  fths  of  an  inch  ;  third  phalanx,  y\ths  of  an 
inch ;  fourth  finger  longest,  free  about  ^  an  iuch. 

Length  of  Fifth  Finger,  first  phalaux,  y^^jlhs  of  an  iuch; 
second  phalanx,  <^ths  of  an  inch  ;  third  phalanx,  nearly 
^ths  of  an  inch.  Larger  than  third  finger,  being  inter- 
mediate between  it  and  the  fourth,  aud  free  for  about  gths  of 
an  inch. 

Span  measures  nearly  2  inches  in  length. 

This  animal  possesses  a  clavicle.  The  stomach  is  moderate. 
in  sixe,  and  rounded  in  form,  and  contained  what  seemed  to  be 
digested  vegetable  matters.  It  has  a  large  sacculated  coccum 
of  about  If  ths  inch  in  length. 

Microscopic  Structure  of  the  Hair  of  Anowantibo. — 

It  occurred  to  me  to  examine  through  the  microscope  some  of 

the  hairs  of  this  little  animal ;  aud  [  was  much  struck  by  their 
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Mr  Carrnthers  sa;B : — "  It  is  certaiiil;  a  B&sond  species  of 
Perodieticut.  I  compared  it  with  two  stuffed  specimens  of  the 
Potto,  and,  with  the  assistance  of  Dr  Gray,  determined  that 
it  was  new,  differing  chiefly  from  P.  Oeofroyi  in  its  tnbercle- 
like  tail  and  large  ears.  I  also  got  Mr  Bennett's  specimen  of 
the  Potto, — which  ia  yet  fortunately  in  spirits, — and  hare 
been  able  more  completely  to  discriminate  the  difierences." 

At  my  desire,  Mr  Garnithera  got  an  artist  to  make  sketches 
of  the  head  of  Mr  Bennett's  specimen  of  the  Potto,  and 
also  of  my  specimen  of  the  Angwdntibo,  to  show  the  vari- 
ous differencee  between  them,  in  a  more  manifest  way  than 
by  any  lengthened  description ;  and  as  both  the  specimens 
have  been  preserved  in  spirits,  these  comparative  differences 
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In  pointing  out  the  various  specific  differences  which  the 
oompuiBon  of  the  two  specimens  make  manifest,  Mr  Carru* 
then  sajB,  in  the  Ar^wdntibo  the  bod;  and  limbs  are  more 
Blender  than  in  the  Potto,  and  the  colour  of  the  hair  is 
more  uniform.  The  head  is  longer  and  narrower,  with  a  more 
prodoeed  muule,  larger  month,  and  more  prominent  eyes; 
while  in  the  Polio  (see  woodcut),  the  head  is  nearly  round, 
and  has  a  much  less  projecting  muzzle.  Again,  the  ear  is 
larger,  and  directed  more  upwards  and  forwards  in  the  Ang- 
wdniibo;  and  there  are  two  folds,  as  already  pointed  out, 
in  ^e  inner  surface  of  the  car ;  while  there  is  only  one  in 
the  Potto.  The  drawings  show  also  the  remarkable  diSbr- 
enoes  in  the  teeth.     The  teeth   iu  the   lower  jaw,  which 


Fig.  4.     Head  of  PuUn. 

Bennett  deeorihed  as  the  canines  in  the  Potto,  but  which 
ue  DOT  considered  as  pre-molars,  are  mentioned  by  him  as 
baring  catting  surfaces,  both  before  and  behind,  they  are, 
in  fact,  small,  flat,  triangular  teeth ;  whereas  in  the  Ang- 
vdntibo  they  are  long,  rounded,  and  more  canine-looking. 
Then  the  six  teeth  in  the  front  of  the  lower  jaw,  in  the  Ang- 
vdntibo,  are  small  and  hyaline,  not  visible  above  the  under 
lip ;  while  in  the  Potto  they  are  large,  prominent,  aiid  pro- 
jecting (see  woodcuts),  and  of  the  same  colour  as  the  molars. 

fniere  is  also  a  very  striking  difference  in  the  hands  of  the 
two  little  animals.  Mr  Can-uthers  has  been  good  enough  to 
make  ihe  annexed  careful  sketches,  the  size  of  life,  of  the 
hand  (fig.  6),  and  the  foot  (fig.  6),  both  belonging  to  the  left 
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side,  of  Hr  Bennett's  specimen  of  the  Pofto,  (see  woodcut,  figs. 
5,  6) ;  and  on  comparing  these  sketches  with  those  already 
given  of  the  Anywdntibo,  which,  for  comparison,  I  here 
repeat  (figs.  1,  2),  the  differences  will  be  seen  more  clearly 
than  could  be  broaght  ont  by  any  description.  Id  the  Anyr 
vidntiho  the  huids  and  feet  are  small,  roond,  and  fleshy,  with 
several  large  pads ;  in  the  Potto  they  are  large,  flat,  and  thin. 
In  both,  as  has  been  already  carefally  described,  the  index 
fingers  of  the  fore  hands  are  undeveloped  ;  being  represented 
in  the  Angwdntibo  by  a  simple  ^tubercle  (see  •  fig.  1.)  In  the 
Potto,  however,  as  shown  in  the  drawing,  the  index  is  not  so 
like  a  mere  tubercle,  but  is  more  developed,  and  therefore 
more  resembling  a  finger,  than  in  the  Angwdntibo,  (See  * 
fig.  5.) 
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lishodto  Gib  Potto,  Bosman's  figure  is  a  grotesque  carica- 
ion  of  4  Alt  and  luy  animal,  having  aver;  faint  resemblance 
to  the  Potto.  Van  der  Hoeven  gives  a  drawing  of  the  skull 
in  the  "Tydschrift  voor  Nat.  Gesch.,"  vol.  ii.  plate  i.  fig,  3, 
and  of  a  young  animal,  in  plate  ii. ;  also  a  very  full  account, 
with .  dmriogs  of  an  adult,  and  of  the  skeleton,  brain,  and 
TiMierario  ^  paper  in  Verhand.  der  Eerste  Klasse  van  het 


Kon.  Med.  Inst.  IV.  1851.  More  recently,  in  1856,  DahU 
bourn,  in  bis  "  Studia  Zoologica,"  gives  a  figure  and  de- 
soription  of  the  Potto.  He  divides  the  Ltmuridoe  into  three 
sections*  First,  the  true  LemurD,  with  long  tails  ;  second,  the 
Lorid*  (atenops),  without  tails,  and  with  long  limbs;  and  third, 
thoM  with  very  short  tails,  or  almost  tail-less,  oval  or  globose 
heads,  and  short  fleshy  arms  Here  ho  has  two  genera: 
L  PtrodieUeut,  characterised  thus :  "  Caput  ovale,  ore  crasso 
ebtnso.  Aures  liberte,  Oculi  subparvi.  Index  manus  au- 
tien  abortus,  in  tuberculum  coaretatue."  And,  II.  Nyctice- 
buM,  "  Caput  globosum,  ore  conico.  Aures  in  pelle  absconditie 
occoli  tnagni.    Digiti  normales." 

I  mfty  mention,  in  conclusion,  that  I  find,  since  this  paper 
waa  in  type,  that  Van  der  Hoeven  made  a  short  communication 
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OQ  the  Potto  to  the  Meeting  of  the  British  AssociatioD  in  1850, 
and  a  second  on  the  anatomy  of  the  Potto  in  1860,  in  which 
he  refers  to  a  complete  monograph  of  this  animal  pablisbed  by 
him  in  1859,  in  the  seventh  volume  of  the  Transactions  of  the 
Royal  Academy  of  Sciences  of  the  Netherlands  (Ortleedkon- 
dig  Ondersock  van  der  Potto  van  Bosman  door  F.  A.  W.  Van 
Campen  Med.  Cand.  Uit  due  Platen  Amsterdam.  4to,  77  pp.) 
Van  der  Hoeven  also  details  his  arrangement  of  the  Lemurida, 
published  in  his  "  Handbook  of  Zoology,"  and  refers  again  to 
the  peculiarity  in  the  Potto,  "  that  some  of  the  spinous  pro- 
cesses of  the  neck,  covered  only  by  a  thin  corneous  epiderm, 
pierce  through  the  fur-like  prickles.  They  are  those  of  the 
fifth  to  the  last  cervical,  and  of  the  first  two  dorsal  vertebne." 
These  projecting  processes  are  evident,  Mr  Carruthers  informs 
me,  in  Mr  Bennett's  specimen,  though,  probably  from  its 
youth,  neither  so  numerous  nor  so  strongly  marked  as  Van 
der  Hoeven  describes  them.  In  the  two  Huffed  specimens  in 
the  British  Museum  they  cannot  be  detected,  as  might  have 
been  expected ;  as  alreadj  stated,  I  could  not  detect  this  pecu- 
liarity in  my  specimen  of  the  Angwdntibo. 

I  have  been  recently  favoured  with  the  following  explana- 
tion of  the  name  Angvidntibo,  from  the  Bev.  Alexander  Bobb  : 
— "  The  name  Angwa-niibo  is  compound ;  the  first  part  is  the 
same  as  the  name  of  the  domestic  cat,  which  the  Calabar 
people  call  Angwd,  or  Angwa-rnhdna — the  ng  being  a  very 
soft  nasal  sound.     Angwd  is  probably  onomatopoetic,  from  its 
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WitdnsMday^  9th  May, — T.  Stbetiiill  Wright,  M.D.,  President, 

in  the  Chair. 

VarioDi  Committeet  were  appointed  for  conducting  special  investiga- 
tioiia  during  the  reoess. 

Mr  (}eoige  Logan  reported  that,  in  accordance  with  the  remit  of  last 
meeting,  the  Committee  on  Marine  Zoology  had  prepared  and  forwarded 
a  memorial  to  the  Lord  Advocate,  praying  that  certain  exceptions  he 
granted  on  hehalf  of  scientific  societies,  from  the  restrictions  in  the  pro- 
poaed  New  Herring  Fishery  Bill.  He  stated  that  he  had  received  a 
reply,  mentioning  that  due  weight  would  be  given  to  the  prayer  of  the 
memoriaL 

The  following  donations  to  the  Library  were  laid  on  the  table,  and 
thanka  voted  to  the  donors : — 

Tnmiactions  of  Royal  Society  of  Edinburgh,  Vol.  XXII.,  Part  L,  4to; 
Praoeedings  of  the  Royal  Society  of  Edinburgh,  1858-59,  8vo. — From 
the  Soeiety.  Proceedings  of  the  Zoological  Society  of  London,  1859. 
Part  HI.  July  to  December. — From  the  Society.  Board  of  Science, 
Seeond  Annual  Report  (Gold  Fields),  1859-60,  Victoria ;  presented  to 
both  Houses  of  Parliament  by  his  Excellency *s  command. — From  David 
Page,  Esq.  De  la  Formation  et  de  la  F<5condation  des  CCufs  chez  les 
Vere  Nematodes.  Par  Edouard  Claparcdo.  Geneve,  1859.  4to.— Zur 
Morphologie  der  Zusommengesetztcn  Augen  bei  den  Arthropoden,  Yon 
Dr  Edouard  Claparede  in  Genf.—  From  the  Author. 

The  foUowing  Communications  were  read : — 

I.  OhservaiumB  on  British  Zoophytes.   By  T.  Strethill  Wbioiit,  M.D. 
On  Haicampa  Fultoni  (Strethill  Wright),  a  parasitic  Actinia. 

The  author  stated  that,  in  the  summer  of  1858,  he  took,  by  dipping,  a 
great  number  of  Medusse  of  tlio  genus  Thaumantias,  off  Granton  Pier. 
To  the  peduncle  of  one  of  these  was  attached  a  small  Actinia,  about  half 
■n  inch  in  length,  and  one-eighth  of  an  inch  in  diameter.  From  its 
general  appearance,  he  considered  it  to  be  a  young  8i>ecimcn  of  Actinia 
troglodytes,  which  had  been  seized  by  the  Medusa,  dragged  from  its 
native  mud,  and  brought  captive  to  the  surface  of  the  water ;  but  it  was 
unfortunately  lost  before  he  could  examine  it  carefully.  In  June,  liis  friend, 
Mr  Fulton  of  Granton  Pier,  brought  him  some  tipecinicns  of  Thauman- 
tias, to  one  of  which  another  Actinia,  of  the  same  Bpecies  as  tlic  one  he 
had  before  observed,  had  attached  itself  by  swallowing  the  peduncle  of 
the  meduaa.  The  body  of  this  Actinia  was  of  a  transparent,  yellowish- 
white  colour,  and  marked  by  twelve  paler  lines,  indicating  the  situation 
of  the  longitudinal  septa  within.    The  oral  disc  was  oval,  and  formed  by 
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faoili^  and  asBiBtance  in  the  work  of  excav&tion.  A  grett 
nnmber  of  specimena  had  been  obtained  in  beautiful  preserra- 
tion,  as  could  be  seea  from  those  exhibited  to  the  Society, 
and  geologista  migbt  rest  assured  that  every  care  would  be 
taken  to  render  these  treasures  available  to  the  purposes  of 
science.*  Independent  of  the  palroontological  value  of  so 
many  new  and  perfect  forms,  the  discovery  was  of  high  litho- 
logical  interest,  as  enabling  geologists  to  determine  with 
greater  precision  the  relative  ages  of  the  Forfarshire  and 
Caithness  series,  both  of  which  had  now  been  proved  to  be 
characterised  by  the  same  specific  forms. 

TCI.  On  the  Nidv»  and  Young  of  Pontobdella  mnricatB,  and  other  Jn- 
nelidei.  "Ej  Chab.  William  Puch,  Eh].,  Wick.  (With  IlliutntiTe 
Skefaihea.) 

On  the  21et  January  1859,  my  colleague,  Collector  Boyd, 
kindly  sent  me  an  old  oyster  shell  attached  to  an  oyster, 
brought  to  him  from  the  Frith  of  Forth,  on  which  he  bad 
observed  something  strange  and  unusual.  The  form  was  quite 
new  to  me,  and  although  well  acquainted  with  the  nests  of 
many  sheila  and  other  sea  animals,  this  differed  from  all  I  had 
previously  seen.  I  found  amongst  the  nests  a  small  annelid,  and, 
on  applying  my  lens,  discovered  that  it  was  a  young  Pontob- 
Hella,  which  I  supposed  had  got  in  there  for  shelter.  I  laid  it 
carefully  aside,  and  continued  my  examination,  and  soon  found 
a  portion  of  a  second  worm  protruding  from  the  upper  part  of 
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della.  Here,  then,  was  a  discovery !  The  Fontobdella  is  so 
well  known  as  a  parasite  on  skate  and  other  fishes,  that  I  need 
not  describe  it.  Remembering  how  little  was  really  known 
about  the  propagation  and  early  forms  of  annelides,  and  of  the 
conflicting  opinions  entertained  by  various  naturalists  on  the 
subject,  I  felt  quite  delighted, — some  believing  that  all  pass 
through  many  changes,  from  the  egg  to  the  adult  state ;  others 
that  there  is  no  change.  The  tale  of  the  '*  two  travellers" 
came  into  my  mind,  *'  both  are  right  and  both  are  wrong/' 
and  that  at  any  rate  an  opportunity  was  aiTorded  me,  if  ap- 
pealed to  as  an  umpire,  to  decide  aatiafaetorily  one  point  in 
the  controversy, — namely,  that  beyond  that  of  growth,  the 
Fontobdella  passes  through  no  change  after  leaving  ihe  egg. 
The  nests  are  darkish  gray,  stout  and  tough,  balloon-shaped, 
are  deposited  in  a  group,  but  not  in  mathematical  order. 
Although  one  showed  a  worm  protruding  from  the  top,  this 
was  caused  by  the  accidental  rupture  of  the  egg ;  the  natural 
opening  for  the  escape  of  the  young  is  a  circular  opening  on 
the  side.  Each  nest  contains  one  worm.  The  shell  having 
been  long  out  of  the  water,  all  the  worms  were  dead,  but  in  a 
good  state  of  preservation  ;  they,  with  many  of  the  nests,  are 
in  spirits,  and  only  await  the  time  when  some  one  will  demand 
ihem  for  publication,  in  the  long  desiderated  history  of  these 
beautiful,  but  too  long  neglected  creatures.  Having  given 
my  decision  for  the  no-change  man^  I  must  now  turn  and  side 
with  those  who  assert  change.  From  having  read  many  of 
the  papers,  and  seen  the  figures  both  of  the  adult  and  early 
stages  of  annelides,  by  the  late  Dr  George  Johnston,  and  of 
others  published  in  various  volumes  of  the  '^  Magazine  of 
Natural  History '*  (unfortunately  few  of  these  volumes  have 
come  in  my  way),  and  as  well  from  observations  of  my  own, 
**  On  the  luminosity  of  the  sea,"  published  in  the  ''  Transac- 
tions of  the  Royal  Institution  of  Cornwall  for  1849  and 
1850,"  where  I  figured  two  forms  of  the  young  of  anne- 
lides which  came  under  my  notice  during  my  researches  on 
that  subject,  as  well  in  1844,  when  I  first  discovered  the 
Nereis  hilineatc^  as  a  tenant  of  the  same  shell  with  the  her- 
mit crabi — Pagurus  bemhardus^ — I  saw  the  eggs  of  this 
Nereis  extended,  and  afterwards  sheltering  under  the  appen- 

VOL.  Ji«  2  c 
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dsges  on  eaefa  eide  of  its  really  beautiful  parent.  Of  the 
puflDtage  of  tbese  e^s  there  is  ao  doubt;  but  beyond  that 
all  else  about  them  to  me  is  dark.  I  also  regret  I  mast  leave 
those  figured  at  6  and  7  (sketch  exhibited)  in  the  position  of 
those  "whom  many  fathers  share,"  from  not  being  able  to 
affiliate  them.  The  one  figured  at  6  occurred  to  me  both  at 
Foirey,  in  Comirall,  and  at  Peterhead,  in  Aberdeenshire.  At 
the  expense,  I  fear,  of  being  tiresome,  I  cannot  resist  the 
opportunity  of  adding,  that  in  the  course  of  my  turning  np  the 
stones  between  tide-marks,  after  the  nests  of  Lametlaria  ten- 
tacalata,  in  March  1862,  at  Wick,  I  observed  blaish  masses 
of  jelly-like  matter,  in  which  light  yellowish  spots  showed 
through  the  transparent  envelope.  At  first  I  took  them  for 
masses  of  ova  of  shell,  or  Nndibranchs ;  but  on  examining 
one  carefully,  I  observed  that  at  each  end  of  the  elongated 
mass  there  was  a  hole,  and  I  fancied  I  could  see  something 
move  in  it.  On  passing  my  knife  nnder  it,  a  small  dark,  olive- 
green,  iridescent  worm,  eel-like,  glided  out.  This  I  secured, 
and  found  it  to  he  one  of  the  Nemertea,  probably  N.  gracilu, 
BO  abundant  under  stones,  where  black,  decomposing  vegetable 
matter  is  mingled  with  sand.  From  year  to  year  ever  since  I 
have  noticed  these  jelly-like  masses,  with  the  attendant  worms. 
Last  night  (3d  May  1860),  I  fooud  five  or  six  nests  of  them 
nnder  one  stone,  and  as  they  were  farther  advanced  than 
those  I  first  found,  instead  of  the  Nemertea  being  in  the  centre 
of  the  mass,  they  lay  either  close  alongside  of  it,  or  partly 
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with  Dr  M^Bain,  dredged  up  the  nests  of  Pontobdella  in  the 
Fiiih  of  Forth.  Sir  J.  Dalzell  had  figured  these  nests  and 
the  young  in  his  **  Powers  of  the  Creator,"  vol.  ii.  plate  1, 
and  well  described  them  in  that  work.  Referring  to  Mr 
Peach's  description  of  the  Nidus  of  Numertes  gracilis^  Dr 
Wright  stated  that  the  nests  of  several  annelides  might  be 
found  in  the  pools  near  Seafield,  the  eggs  of  which  had  been 
hatched  under  his  care,  and  he  described  the  progress  of 
development  in  the  embryo.  He  stated  that  at  one  stage  the 
embryo  of  the  annelid  exactly  resembled  that  of  Cydippe 
pami/ormis,  formerly  described  by  him  to  the  Society. 

IV,r^NaUe4  of  St^akei  and  Lizards  from  Old  Calabar,    By  Gbokob 

Logan,  Esq.,  W.S. 

During  the  year  1857,  the  missionaries  in  Old  Calabar 
connected  with  the  United  Presbyterian  Church  in  Scotland, 
transmitted  to  some  of  the  Fellows  of  the  Royal  Physical 
Society  a  considerable  number  of  specimens  of  snakes  and 
liiards,  and  of  other  interesting  objects  in  various  departments 
of  natural  history.  Of  the  reptiles  a  portion  were  sent  to 
Br  J.  E.  Gray,  of  the  Zoological  Section  of  the  British 
Museum,  with  a  request  that  he  would  examine  and  name 
them,  that  they  might  be  described  and  submitted  to  this 
Society ;  and  if  there  were  any  duplicates  among  them  which 
would  be  of  service  to  the  Museum,  they  might  be  retained. 
Br  Gray  acknowledged  receipt  of  the  specimens  transmitted 
to  him,  but  he  seems  to  have  overlooked  or  forgotten  the 
conditions  attached  to  their  transmission,  as  in  the  spring  of 
last  year  (1859)  he,  upon  personal  application  at  the  Museum, 
only  returned  six  of  them  named,  without  any  notice  of  the 
reminder.  He  was  then  written  to,  reminding  him  of  the 
terms  upon  which  the  reptiles  were  sent  to  him,  and  that  it 
was  desirable  that  a  list  and  description  of  them  should  be 
submitted  to  this  Society,  but  no  answer  was  received  to 
this  communication.  The  British  Museum  Catalogue,  and 
the  Piroceedings  of  the  Zoological  Society  of  London,  have 
famished,  however,  to  some  extent  the  information  awanting. 
The  following  notice  by  Dr  Gray  appears  in  these  Proceedings, 
Fwi   xxii.,  March  1868,   page  154: — **  Mr  Logan   kindly 
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sent  to  me  for  exunioatioa  a  nomber  of  snakes  and  other 
reptiles  which  had  been  collected  b/  the  misaionanes  in  Old 
Calabar.  Among  several  very  interesting  species  I  observed 
a  new  genns  of  the  family  Boida,  which  I  h&ve  great  pleasure 
in  laying  before  the  Society,  more  especially  as  it  appears  to 
be  the  indication  of  a  new  tribe  in  that  curious  family. 

"  This  animal  belongs  to  the  second  section  of  the  family 
which  is  thus  characterised : — 

"  //.  Tail  very  thort,  not,  or  only  very  tliyhtly,  preAetuile. 
Head  indUtinct,  thort. 

"  It  is  entirely  distinct  from  the  ttibes  Cylindrophina, 
Carinina,  and  Tortricina,  and  therefore  I  propose  to  form  for 
it  a  tribe  {Calabarina)  by  itself,  having  the  same  characters 
as  the  genua. 

"  Calabaria. 

"  Head  small,  short,  rounded  in  front,  the  same  size  as  the 
body;  muzzledepressed,  rounded;  labial  shields  flat,  ^ ;  the 
hinder  small,  front  moderate  ;  rostral  shield  high,  large,  tri- 
angular; frontal  shields,  three  pairs,  band-like,  subsimilar, 
followed  by  a  baud-like  shield  continued  from  side  to  side, 
which  has  behind  it  a  small  subtrigonal  shield  on  each  side, 
with  a  central  large  triangular  shield  between  them  on  the 
crown.  Eyes  surrounded  by  scales,  on  the  upper  edges  of  the 
upper  labial  shields,  and  the  outer  edges  of  the  fourth  and 
fifth  frontal  plates,  and  with  one  ocular  shield  in  front,  and 
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one  band;  and  then  the  head  shields  will  lie  thus: — three 
pair  of  band-like  frontal,  two  smaller  triangular  superciliary 
shields  over  eaoh  eye,  having  in  the  middle  between  them  two 
triangular  parietal  shields. 

"  Calaharia  Fusca  (pi.  xiv.) 

**  Dark  brown,  some  of  the  scales  yellowish,  scattered  singly 
or  in  groups  on  the  back  and  sides ;  ventral  shields  grayish. 
Sides  of  the  belly  with  a  few  unequal  yellow  spots. 

'*  Length,  36  inches ;  diameter,  1  inch.  Hah.  Old  Calabar, 
West  Africa.  {Geo,  Logan^  Esq.) 

**  Since  this  paper  was  read,  I  have  discovered  a  young 
specimen  of  this  boa  among  the  specimens  from  the  Zoological 
Society,  which  they  had  received  from  Fernando  Fo.  It  is 
about  half  the  length  and  diameter  of  the  specimen  from  Old 
Calabar.  It  has  the  head  shields  more  uniform,  and  as  I  sup- 
posed they  might  be  when  I  described  that  specimen.  It  has 
three  pairs  of  band-like  frontal  shields  over  the  forehead,  a 
rather  large  parietal  shield  behind  them  on  the  crown  of  the 
head,  and  two  small  subequal  superciliary  shields  between  the 
outer  edge  of  the  parietal  and  the  eye,  on  each  side  a  narrow 
transverse  band-like  central  shield  behind,  and  rather  broader 
than  the  parietal  shield,  with  a  small  scale-like  shield,  like 
those  on  the  neck  behind,  and  on  the  sides  of  it." 

Although  the  above  descriptions  have  thus  already  appeared 
in  the  proceedings  of  another  Society,  there  has  been  no  hesi- 
tation in  fully  quoting  them,  not  perhaps  because  they  ought 
rightfully  to  have  first  been  given  in  the  Froceedings.  of  this 
Society,  but  that  they  are  of  sufficient  interest  to  entitle  them 
to  repetition. 

Of  the  other  specimens  of  reptiles  returned  by  Dr  Gray,  that 
labelled  Alujetulla  Chenonii  will  be  found  noticed  in  a  most 
useful  list  prepared  by  him,  at  p.  161  of  the  above-mentioned 
part  of  the  Zoological  Society's  Froceedings,  No.  68  of  the  list, 
under  the  leading  name  of  Ahoitulla  Irregularis,  together 
with  its  synonyms;  the  localities  assigned  being  Gambia, 
Faatee,  and  the  Gold  Coast.  Another  of  the  specimens  will 
be  found  noticed  in  the  same  list,  immediately  following,  under 
the  name  Ahastulla  Smaragdina^  together  with  its  synonyms, 
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the  locaUti«8  usigned  being  Asbantee  and  Guioea.  The 
next  Bpeoimen,  Cauaua  Rhotnbeatua,  will  aleo  be  found  in  Dr 
Grab's  list,  p.  163,  No.  86,  with  its  ejnonTms  (Hab.  Wert 
Africa ;  Gold  Coast,  Liberia,  South  Africa) ;  but  it  ie  more 
full;  described  in  the  catalogue  of  reptiles  of  the  British 
Museum,  1844  (Snakes,  p.  33).  Of  this  snake  the  British 
Moseum  possesses  four.  The  specimen  named  Boodon  Oeo- 
metriau  will  be  found,  with  its  synonyms,  in  Br  Gray's  list, 
p.  159,  No.  42,  under  the  name  Bocedon  GtomelricuB,  Hah. 
West  Africa ;  and  the  specimen  named  Onyehocephalvut 
Liberiantu  will  be  found  with  the  single  synonym  Onycho- 
eephalut  Libtrtauis,  under  the  name  OaycKopna  LiberiensU, 
in  Dr  Gray's  list,  p.  157,  No.  18;  Hab.  Liberia,  Calabar. 

The  last  remaining  specimen  to  be  noticed  is  a  lizard, 
TiUqva  Fernanda,  described  in  the  British  Museum  Cata- 
logue (p.  110,  Lizards)  as  Tiliqua  Femandi — the  Fernando 
Fo  Tiliqua — of  which  an  interesting  account  has  already 
been  given  to  this  Society  in  a  paper  by  Mr  Andrew  Murray, 
at  p.  415  of  the  first  volume  of  its  Proceedings.  The  oblique 
cross  brown  bands  along  the  brown  sides  should  be  bright 
scarlet  or  vermilion,  but  stuffed  or  preserved  specimens  seem 
to  lose  this  brilliant  colour,  as  it  is  not  to  be  seen  in  the  pre- 
sent specimen,  although  otherwise  in  excellent  preservation. 

y.  OnthtSiiieifiealionqfOrgameBodia.    ^  Alkxandbs  Brtbov,  Esq., 
F.RS.E. 
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stence  of  the  animal,  or  the  organic  matter  contained  in  the 
shelK  and  that  where  such  organic  substance  is  not  present 
there,  no  silicifying  takes  place.  In  support  of  these  views 
of  Yon  Buch,  it  may  be  remarked,  that  wherever  shells  are 
found  embedded  in  a  silicious  matrix,  they  are  generally  en- 
tirely converted  into  silica,  no  doubt  owing  to  the  large  quan- 
tity of  animal  matter  contained  in  them  before  silicification 
took  place.  In  no  instance  could  I  find  a  trace  of  calcareous 
matter  remaining,  clearly  showing  that  either  a  chemical 
change  had  taken  place,  or  a  mechanical  substitution  of  the 
silica  for  the  whole  calcareous  matter. 

In  further  proof  of  Von  Buch's  theory,  I  may  quote  a  paper 
by  Dr  Bowerbank  on  a  zoophyte  {AUyoniiea  parasiticum) 
which  he  found  enclosed  in  an  agate.  The  interest  attached 
to  this  paper  is,  that  while  we  have  no  evidence  of  the  time 
required  for  the  silicification  of  calcareous  bodies,  and  of 
woods  and  homy  substances  here,  we  have  complete  evidence 
of  the  rapidity  of  the  change  from  the  slight  amount  of  the  de- 
composition of  so  tender  a  zoophyte  as  an  A  Icyonium,  On  this 
point  Dr  Bowerbank  remarks,  ''  Nearly  the  whole  of  the 
tnimal  within  the  agate  is  in  a  beautiful  state  of  preservation, 
but  there  are  a  few  spots  which  present  evidence  of  the  com- 
mencement of  decomposition  by  the  detachment  of  groups  of 
cells  from  the  mass  of  the  polypidom  ;  in  these  cases  the  re- 
mains of  the  tentacles,  as  might  be  expected,  are  very  rarely 
to  be  seen,  and  the  disrupted  mass  is  totally  without  a  sponge 
fibre.  The  envelopment  of  a  tooth,  or  of  hard  calcareous  bodies, 
such  as  shells,  afford  no  definite  information  regarding  the 
time  necessary  to  accomplish  such  an  operation.  The  invest- 
ment even  of  such  bodies  as  the  rigid  endurable  homy  fibres 
of  that  tribe  of  sponges  which  are  usually  to  be  observed  em- 
bedded in  flint,  cherts,  and  moss  agates  gives  also  a  consider- 
able range  of  time  to  accomplish  the  fossilisation ;  but  when 
we  see  such  a  soft  and  perishable  substance  as  the  fleshy  body 
of  the  living  Alcyonidce^  and  such  delicate  organs  as  the  ten- 
taeola  of  the  polypes  thus  preserved  with  such  evident  appear- 
ances of  fredhness  and  perfection,  I  own  it  excites  in  me  the 
greatest  astonishment  that  there  should  have  been  so  rapid  a 
deposit  of  silicious  matter  as  must  evidently  have  taken  place 
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prooess  of  silieification  considerable  ruptures  of  the  yessels 
had  taken  place,  and  that  the  wood  was  in  a  recent  state  at 
the  time  of  fossilisation.  I  may  further  state,  that  the  late 
Bobert  Brown  showed  me  a  section  of  silicified  wood  which 
fidly  corroborated  the  reasoning  of  Dr  Bowerbank,  as  it  bore 
distinct  evidence  of  having  been  alive,  and  struggling  to  live, 
during  the  process  of  silieification.  That  the  solution  of 
lilica  in  the  humid  way  was  not  so  difficult  as  many  geologists 
supposed,  chemists'  experiments  all  tend  to  prove  that  it  is 
iolable  in  a  large  degree.  I  especially  refer  to  the  experi- 
ments of  De  la  £ue,  who  succeeded  in  obtaining  minute  crys- 
tals of  quartz  by  an  aqueous  method.  De  la  Rue  found  that 
the  gaseous  body,  fluoride  of  silicon  (Si  F3),  is  decomposed 
by  oontact  with  water,  one-third  of  the  silicic  acid  being  de- 
posited in  the  form  of  jelly  and  silicated  hydrofluoric  acid 
(8HF  +  2SiF,)  produced  :  thus,  3  (SiFj  +  3  (HO)  =  SiO, 
(which  deposits)  +  3HF  +  2SiF3  (which  remains  in  solu- 
tion). 

The  deposited  silica  is  extremely  soluble  in  water,  and  he 
observed  that  the  silicated-hydrofluoric  acid  always  retains  a 
portion  of  uncombined  silicic  acid  in  solution,  which  deposits 
after  the  lapse  of  some  months  in  minute  crystals  of  artificial 
quarts.  It  thus  appears  that  water  is  the  solvent  of  the  silica, 
which,  when  recently  produced  or  separated  from  its  combina- 
tions by  the  action  of  the  atmosphere  on  the  earthy  silicates, 
is  presented  in  the  modification  most  favourable  for  solution. 
The  conclusions  to  be  drawn  from  these  experiments  simplify 
very  much  our  ideas  of  the  silieification  of  wood  shells  and 
other  organic  bodies.  Geologists  hitherto  have  sought  the 
explanation  of  the  phenomena  of  petrifaction  in  the  action  of 
intense  heat  aided  by  pressure.  It  is  clear,  however,  from 
the  facts  adduced  by  Dr  Bowerbank,  that  such  agencies  could 
not  have  obtained  during  the  silieification  of  his  Alcyonium  ; 
and  further,  it  appears  from  the  preservation  of  the  most 
minute  tissues  in  fossil  woods,  that  pressure  and  extreme  heat 
could  not  have  been  present. 

With  regard  to  the  preservation  of  the  minute  tissues  in 
various  fossil  woods,  especially  the  pines  and  araucarians,  as 
shown  in  their  radial  sections,  I  had  always  found  a  difficulty 

vol..  II.  2  D 
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hi  meeaaBting  ftfrtitslr  pnB«mtion  on  any  hjpotheaiB,<«ntil 
In  Mrideotal  pbeDOmenon  enabled  me  mtufactorilj  ti>«Wout 
for  it. 

While  preparing  chloride  of  gold,  I  had  oiioasion  to  ezpoae 
to  the  action  of  nitro-moriatie  acid  nsnjsniaU  artieleB  iof 
jewcDery  irhkh  bad  been  choeed  and  vuionsly-fMhidoed. 
After  exposing  tbem  for  many  hours  in  the  uanal  bath  at  the 
proper  temperature,  I  was  astonished  to  find  that  none  of  the 
articles  had  changed  either  in  shape  or  eiie,  althongh  the 
Bolntion  showed  the  proper  qnantity  of  gold  had  been  'dis- 
solred.  Afler  decanting  the  acid,  and  irashing  well  the 
jewellery  with  distilled  water,  and  again  adding  a  fresh  quan- 
tify of  aqna  re^,  I  fonnd  that  no  farther  portions  of  gold 
were  dissolved,  bnt  that  the  articles  still  retained  their  form 
and  sixe.  Some  of  the  rings,  which  were  chased  in  high- re- 
lief, exhibited,  as  when  pnt  into  the  fiask.  every  mark  of  the 
worfanan's  tool.  The  mystery  was  soon  unriddled ;  the  jewellery 
bad  all  been  alloyed  largely  with  silver,  every  atom  of  which 
had  been  changed  into  a  chloride,  and  as  ea^  atom  of  ^old 
was  dissolved,  it  was  replaeed  by  an  atom  of  'the  Wom-silvw, 
and  so  the  form  of  each  artioEe  was  retainedas  when  firet'pat 
into  the  flask.  On  analysis,  it  was  found  that  do  particle  of 
gold  was  left— 4II  was  converted  into  chloride  of  silver.  Thie 
fortunate  ezperimtet  at  onoe  enabled  me  to  perceive,  that  when 
a  ligneous  atom  was  removed  from  a  fossilising' tree,  an  nbom 
of  ^ea  was  deposited,  uid  benoe  'the  perfection  with  vhi(dt 
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APPENDIX, 


rof  (he  Bones  found  in  a  '' PicPs  House*'  in  the 
Island  of  Rcirris.  Being  Notes  to  Communication  read 
22d'Pebruary  1860.    By  James  M'Bain,  M.D.,  R.N. 

Th<e  Arsti^gmeht  is  a  portionof  the  Hght  side  of  the  npper 
jaW-^lk  dog  of  tolerably  large  sixe,  with  a  part  of  the  molar 
bdbcj^itiuhed;  the  sectorial  tooth  and  first  tuberculated  per- 
maftoat  molar  remaiB  tn«i7u;  and  there  are  sockets  for  the 
seMAd^and  third  premolars  in  front,  with  a  socket  for  the  last 
trMttolftT'  behind.  The  iseotorial  tooth  in  the  upper  jaw  of 
ifaB'CSttfilete  ibpretcededby  a  deciduous  tooth,  and  is  therefore 
»  premolar.'  The  foramena  present  in  this  fragment  are  the 
iBftrioi*  orbital  foramen,  the  lachrymal  canal,  the  spheno- 
pritfiine  foramen  for  transmitting  nerves  and  vessels  to  the 
nadal'fossss;  and  a  slightly  developed  palato-maxillary  canal. 
The  next  specimen  also  belongs  to  the  dog,  and  is  a  part  of 
thtf- left  lower  jaw;  it  corresponds  in  size  with  the  portion  of 
thO'upper  jaw  just  described,  and  probably  belonged  to  the 
8aa»d  i'ndiffidual-^it  contains  the  last  premolar,  the  sectorial 
ioolhythe'Secend  true  molar,  and  a  socket  for  the  third  and  last 
perattnOnt  molar.  The  sectorial  tooth  in  the  lower  jaw  is  not 
preceded  by  a  milk  tooth  as  in  the  upper  jaw^  and  is  in  fact 
ih)»  firftt  true  molar.     The  dental  formula  of  the  Canida: 

:    .3-^3    1-1        4-4     2-2     ,cy     rr.    A  -     f        a 

18  t  s — s  c  =-r^  pm  -z — 7  m  5 — 5 = 42.    The  depression  formed 
o  — ij    1—1         4  —  4      o  —  o 

by-tho  Masseter  muscle  in  the  lower  jaw  of  the  dog  does  not 
extend  to  the  under  edge  of  the  bone  as  it  does  in  the  fox, 
and  would  enable  the  comparative  anatomist  to  distinguish 
to  which  of  the  species  this  fragment  of  the  lower  jaw  belonged. 
The  third  specimen  is  the  left  tympanic  bulla  of  the  commx)n 
seal  (Caloeephalus  vituUnuB),  broken  off  at  the  fissure  that 
diridei^the  bulla  from  the  mastoid  process.  The  mastoid  pro- 
cess-is  very  slightly  developed  in  the  section  of  the  Phocidm 
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to  vfaich  the  Caloeephalua  vitulinvt  belongs,  and  seema  to 
form  a  put  of  the  oaseoTiB  bulla.  The  fourth  fragment  is  the 
basal  portion  of  a  horn  of  the  red  deer  {Cervua  elephat),  with 
a  part  of  the  brow  antler  cut  and  faahioned  by  a  Bbarp  inatm- 
ment.  The  fifth  piece  is  a  branchlet  of  the  same  epecies,  cut 
and  hacked  apparently  for  the  parpoBe  of  breaking  it  from 
die  stem.  The  sixth  fragment  is  a  small  bit  of  bone,  evidently 
a  portion  of  a  lesser  branchlet,  which  is  also  cut  and  polished. 
The  seventh  specimen  is  a  portion  of  the  left  side  of  the  lower 
jaw  of  the  Boa  longifrons,  and  contains  the  second  and  third 
decidnons  molars  and  first  permanent  molar.  The  third  de- 
cidnoos  molar  has  three  large  vertical  colamns,  each  with  an 
inner  and  outer  acnte  summit,  the  inner  summits  rising  higher 
than  the  outer.  There  are  two  acceBSory  columns,  one  on 
each  side  of  the  outer  surface  of  the  large  middle  column, 
extending  upwards  to  the  base  of  its  summit,  with  distinct 
concentric  layers  of  crtuta  petroaa,  enamel,  and  central  den- 
tine. This  three-columned  deciduous  tooth  is  known  to  be 
succeeded,  between  the  second  and  third  year,  by  a  permanent 
premolar  with  only  two  colamns.  The  loose  teeth  also  belong 
to  Bo9  ionffi/ront ;  tfie  tooth  marked  No.  8  is  the  first  true 
molar  on  the  right  side  of  the  upper  jaw ;  No.  9  is  the  last 
permanent  molar  on  the  left  side ;  No.  10  is  a  third  deciduoua 
premolar  on  the  right  side ;  No.  11  is  the  second  deciduous 
premolar,  also  on  the  right  side,  and  all  belonging  to  the  upper 
jaw.      The  larger  column  in  these  deciduous  premolars  is 
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extremity  and  the  first  premolar  socket.  There  is  a  slight 
metallic  crust  on  the  inner  surface  of  the  teeth,  yery  distinct 
on  the  third  tri-columnar  premolar.  The  remaining  fragment 
in  this  collection.  No.  15,  is  the  upper  half  or  nearly  two- 
thirds  of  the  right  middle  metacarpal  or  cannon  bone  of  a 
small-siied  haraef  from  which  the  upper  articulating  surface 
is  separated ;  the  canal  for  the  medullary  vessels  is  recurrent, 
and  placed  close  to  the  outer  edge  of  the  groove  for  the  inter- 
nal splint  bone.  The  fore  cannon  bone  in  the  horse  is  more 
flattened  in  an  antero-posterior  direction  than  it  is  in  the 
hinder  extremity,  as  in  the  latter  it  is  somewhat  compressed 
at  the  sides,  and  more  rounded. 
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Wednesday^  November  28,  18G0. — William  Rhind,  Esq.,  Prosidont. 

in  the  Chair. 

Mr  Colin  S.  Valentine,  medical  missionary,  Dispensary,  39  Cowgate, 
WH  balloted  for,  and  elected  a  non-resident  member  of  the  Society. 

The  following  donations  to  the  Library  were  laid  on  the  table,  and 
thanks  voted  to  the  donors : — 

1.  Proceedings  of  the  Literary  and  Philosophical  Society  of  Liverpool, 
for  Session  1859-60,  No.  14. — From  the  Society.  2.  Canadian  Journal, 
Toronto,  Xos.  27  and  28,  for  May  and  July  1860. — From  the  Canadian 
Institute,  Toronto.  3.  Proceedings  of  the  Royal  Institution  of  Great 
Britain,  Part  x.,  Xovembcr  1859-July  1860 ;  London. — From  the  Royal 
Institation  of  Great  Britain.  4.  Proceedings  of  the  Zoological  Society  of 
London,  1860,  Part  i.,  January-March ;  Part  ii.,  March- Juno. — From 
the  Society.  5.  Memoirs  of  the  Literary  and  Philosophical  Society  of 
Manchester,  Second  Series,  Vol.  xy.,  Part  ii.,  1860.  6.  Proceedings  of 
the  Literaiy  and  PhUosophical  Society  of  Manchester,  1858-59,  No.  1. — 
From  the  Society. 

WixxiAX  Rhind,  Esq.,  President,  then  delivered  the  Opening  Ad- 
dress:— 

Gektlehen, — I  have  to  congratulate  the  Society  this 
eTening  on  again  assembling  to  commence  another  session, 
and  with  the  prospect  of  having  this  session  filled  up  with 
a  series  of  as  interesting  and  instructive  communications  as 
characterised  the  one  that  is  past. 

On  this  occasion  the  congratulations  to  the  meeting  would 
be  unalloyed,  were  it  not  that  we  have  to  deplore  the  loss  of 
one  of  our  office-bearers,  whose  punctual  presence  here,  not 

TOL.  TI.  2  R 


••  -'>^i..UM  with  plnumre  and  conB- 
■»««  »  -l-  inivemal  feeling  of  He 
,.  .™»  f  ifr  William  OUphanl, 
■^  J»-«nliimiia  loaa  which  will  be 
^„,  •,  ,«  w»a  :»»»  ;«il,  h,  r^laced,  .Me 
.,..-  «.:^.m«  ^-,.  -.an  :!«►:„„.„•  ^  p,^^  ^^^^ 
■^f.,  A^M  J-r^^yjmeom. . juUt  Snit  intende,!  fop  on, 
.-  '..  «w,«  .wfc»««i«  -ii»  MBBMUy  ieiirate  state  of 
^-  ,->J,„f.  r.rjnciB.»i.TI,™i«d  hi„a„^p^^ 
i.  r.r;-»i  nr^icn  ra  »  (Oil  ,b<»»  a  walk  of  life 
^.M  js^.  »««.  ..  .»»  JW*  •(  Md  Unre  tor  tnowledge 
,M  »  .  ».;««■  J»  "•™»-'*-«'™!"riiii.iifli«.r.„wj|j 
«  r.  »^.™  !»«*»»«• -t*  imTO  .Md  kind  ftiend,  of  those 
•»>ga«p**  n  "li*-  recant  «*  mrmm  ^nd  science.  Jlr  Oli- 
yi«»it  .wamie  »  «™ii«r  «"  i«  H«j»i  Physical  Societjin 
,4,v./i»«  :>!3>  •«l'»»-i»3i.™n«imiwid,;tf„,^p^jj^ 
^  -tiif*y-^Tw»  7ww»  i  »w  van  jfier  ids  aitrance,  he  was 
,-»/lli*«#*1  M  in.i*wrail»  :he  iotiea  -rf  <]i9caBonal  aecretaiy 
nU  frrm  ;>>♦«  ••>  ■-:•*  '»  «!»i  »  JeereMrr.  For  the  lait 
•t-r\  -jvtr'  w  7-^ia  dl  cum.  ha  MGIled  tius  ihitieg  of  trea- 
mr-w.  f'.vier  all  tivj  pbasea  which  cfaia  Society  has  paesed 
thr^ft^t,  -'f-Mit  th*  perrfvi  BwHidnnfrf — in  txs  pEosperity,  in  its 
4i*wl«(«.,  in  >ta  tanpoeoy  deciinii.  aid  again  in  its  com- 
p^tA  MVfval- — ]l*r  f*plwn«  cendeziyanrsed  it,  hnsbanded  its 
fnft'l*,  p'A^^Tved  if«  fi?.rary,  and  fiinsd  fcr  the  Society  this 


Presideiifs  Address.  213 

Mr  Oliphant.  You  are  all  aware,  too,  what  an  interest  Mr 
Oliphant  took  in  our  scientific  pursuits,  and  that  it  was 
through  him,  in  the  first  instance,  that  an  introduction  was 
obtained  to  the  Calabar  missionaries,  whose  contributions 
to  the  zoology  of  Western  Africa  have  aiTorded  so  many 
interesting  communications. 

During  the  recess,  another  and  venerable  member  of  our 
Society  has  also  paid  the  debt  of  nature, — Mr  Alexander 
Bose,  long  a  well-known  lecturer  on  geology  and  mineralogy 
in  this  city,  who,  as  often  as  the  growing  infirmities  of  a 
good  old  age  would  permit,  was  always  a  welcome  and  re- 
spected member  among  us.  Mr  Rose,  a  native  of  Dingwall, 
Boss-shire,  not  far  removed  from  the  birth-place  of  another 
of  our  late  lamented  and  celebrated  associates,  Mr  Uugh 
Miller,  was  also,  like  him,  a  self-taught  geologist  and  man 
of  science — ^if  it  may  not  be  said  that  every  man  of  science 
is,  in  a  great  measure,  self-taught.  Mr  Eose  in  early  life 
became  a  citizen  of  Edinburgh  ;  and,  after  some  years,  re- 
linquishing an  art  in  wliich  he  was  both  expert  and  inge- 
nious,* he  resolved  to  follow  the  irresistible  bent  of  his  taste 
and  inclinations,  and  in  time  became  a  celebrated  practical 
mineralogist  and  geologist.  He,  too,  was  characterised  by 
his  unassuming  and  genial  disposition ;  and  there  are  not  a 
few  of  his  attached  friends  and  former  pupils  who  can  bear 
testimony  to  his  suavity  of  manners,  and  the  readiness  and 
ability  with  which  he  was  ever  glad  to  communicate  his 
stores  of  knowledge. 

Mr  Bhind  then  referred  to  the  beautiful  Ordnance  maps 
of  the  county  of  Edinburgh  now  before  the  Society,  and 
observed  that  it  was  no  small  pleasure  to  find  every  inch  of 
ground  which  several  of  us  have  gone  over  again  and  again, 
80  accurately  and  so  artistically  displayed  in  one  compre- 
hensive view  before  us.  To  those  who  many  years  ago 
began  their  studies  in  the  only  field  where  real  knowledge 
can  be  obtained, — ^in  the  open  field  of  nature, — such  maps 
would  have  been  invaluable.    What  labour,  and  doubts,  and 

*  Mr  Rose  was  origiimlly  a  turner  of  wood  and  ivory.  He  was  niucli  cin- 
ployed  by  the  late  Sir  John  Leulie  in  the  coubtruction  of  his  many  n.i  teoru- 
logical  instxuicents. 
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in  Britain.    A  small  portion  of  this  is  exported,  but  the 
great  bulk  is  used  for  domestic  purposes  and  manufactures, 
— ^for  animating  the  giant  arm  of  the  steam-engine,  and  for 
sending  our  steam-ships  over  every  region  of  the  globe. 
The  present  aspect  of  the  county  was  next  alluded  to, — its 
division  into  three  alluvial  valleys,  watered  by  three  rivers 
which  flow  into  the  estuary  of  the  Firth, — the  Pentland 
range  of  hills,  their  diversified  scenery, — and  the  remarkable 
basaltic  rocks  surrounding  and  forming  the  basis  on  which 
the  city  is  built.    There  are  no  means  of  knowing  what  was 
the  condition  of  the  local  atmosphere  of  Mid-Lothian  in 
former  times — at  periods  when  the  country  was  more  densely 
covered  with  wood,  when  the  ancient  forests  of  Scotland 
still  remained,  when  the  surface  of  the  soil  was  only  par- 
tially cleared  and  cultivated,  and  imperfectly  drained,  and 
when  marshes  and  lochs  were  greatly  more  abundant  than 
they  are  at  present.    In  the  absence  of  actual  facts,  people 
are  apt  to  draw  on  their  imaginations  and  feelings ;  and 
it  depends  a  good  deal  on  the  individual   temperament 
whether  we  hear  that  the  seasons  are  become  much  more 
severe  and  ungenial,  or  warmer  and  drier,  than  they  were  in 
bygone  days.    It  was  only  towards  the  end  of  last  century 
that  scientific  instruments  were  employed  to  indicate  the 
climate  of  the  country.    From  those  begun  by  Professor 
Playfair  in  1771,  and  others,  continued  down  to  the  present 
day,  it  appears  pretty  evident  that  no  change  of  climate  has 
taken  place  during  the  last  ninety  years.    Considerable 
varieties  of  seasons  occur ;  the  general  or  normal  was  pointed 
outy  and  the  occasional  or  abnormal,  with  their  distinctive 
peculiarities,  and  the  great  leading  or  general  causes  of  dif- 
ference, traced  to  the  predominating  power  of  the  south- 
west and  north-east  air  currents, — the  predominance  of  one 
or  the  other  forming  the  main  cause  of  the  varieties  of  sea- 
sons,— and  to  the  influence  of  the  great  Gulf  Stream,  which 
flows  past  the  British  Isles.     Local  ameliorations  of  climate 
by  drainage,  cultivation  of  the  soil,  protection  of  plantings, 
Ac.,  while  they  are  of  the  greatest  importance  to  the  agri- 
culturist and  in  a  sanitary  point  of  view,  wonld  appear  to 
be  too  Bmall  to  aflect  the  generul  climatal  averages.     The 


■ma  ttatoailetafvnXim  oI^ttlwafOBivaxvi-afitKiBiiij, 
m^mtdii^  *,  H:ht«  «f  jfaufi,  uij  1«  Auud  ac  iZ-±  Fur. ; 

Urt;  f3tT  «f  EdiulMU^,  ior  tite  l«n  lin*  ;«Kn  }iF±vxiGi  tu 
IWrO,  if  4i^'3  Faiff^  bj  tLe  Iktt  of  1^  XBbEKiru«i>.pEal  So- 
otAj.  Tim  »  filial  to  if  not  Id^tts  tltui  i^  muxa^  tem|«- 
tat»»  «f  w  J  lA  tint  SvottiA  tovKs,  a»d  mHj  T  'kfwti  ihui 
iMuixMi.  He  attiauJ  nib-iaJ]  at  Gntsvck.  «ti  tbe  «est 
«ofeK,  »  tv^^iink  aKft  tbut  dtat  of  Xid-LoiJJtui-  Ut 
Kidad  cOEitlDdt^  Lj  roouDmextdiiig  to  llie  metobeis  of  the 
SrxMXT,  «f  viinn  iMve  ■wen  sereial  ^niinesl  is  tine  laiiooc 
dtiputcMxilc  «f  i»»i«j*3  iiistoij,  to  ctmldse  tb^  Uboim  in 
a  oiMt^mtM  isTtstiz«U'>ii  of  the  plireictl  hiEtcwy  of  tlie 
ecMttT.  W^  </««  luidi,  Le  saidt  to  the  labcnn  of  oar  pro- 
ineataa  in  tiui  R*i«ct ;  aad  it  if  bat  jost  tlnat  we  eboaM 
endeaTviir  to  ia  wamtlhmg  f'jf  tboee  irbo  are  to  socoeed  us. 

A  T««e  «f  tbazkk*  wa*  miaoiioooalj  giren  to  Hr  Rbind 
for  hia  addnsa*  and  Lis  raloaUe  aeirioE^  while  President 
(rf'  the  Sodi^,  hi*  torn  of  aenice  LaTing  now  drawn  to  a 
doee. 

The  Secietar;  wa»  inftmcted  to  eogroes  in  the  miDntesof 
the  meeting  portions  of  the  President's  address  refeniog  to 
the  death  of  Kr  William  Oliphaut ;  and  to  seod  an  extract 
of  the  minnte  to  fai«  widow,  Mrs  Olipbant,  as  a  mark  of  the 
Societj'a  respect  for  the  memory  of  ita  late  member  and 
office-bearer,  and  of  sympathy  with  her  in  her  bcreavemeut. 
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reptile  Plesiosaurus,    But  in  others  the  homomorphism  is 
80  perfect,  that  animals  belonging  to  the  lower  class  were 
long  confounded  bj  the  most  eminent  zoologists  with  those 
of  a  higher  class.      Thus,  various  species  of  the  Fora- 
fntniferot  were  classed  amongst  tlie   Cephalopoda.      The 
shells  of  many  of  the  Foramenifera  are,   indeed,  exact 
copies  of  those  of  Cephalopoda^  both    recent  and  fossil. 
The  recent  Nautilus  and  Argonaut,  and  the  fossil  Bacu- 
Kte,    Orthoceratite^    Hamite,    and    Ammonite^    find    their 
representatives  in  the  microscopic  Numulina,  Polystomella, 
Denialia^  CriateUaria^  and  Rotalina,    The  shells  of  the  for- 
mer are  inhabited  bj  the   highly  organised  cuttle-fishes ; 
those  of  the  latter  by  creatures  which  can  scarcely  be  said 
to  possess  any  organization.     The  chambers  of  their  shells 
are  filled  with  a  glairy  living  mass,  which  streams  like  a 
fluid  in  and  out  through  the  innumerable  minute  pores  with 
which  the  shells  are  pierced.     The  streams  unite  together 
to  form  widely-spread  meshes  and  expansions,  which  en- 
velope, absorb,  and  digest  smaller  living  beings  coming  in 
contact  with  them,   and  on  which  the  animals  move,  or 
rather  flow  along.     But  although  the  forameniferous  ani- 
mal is  a  mere  fluid  mass,  destitute  not  only  of  organs  and 
stomach,  but  even  of  the  simplest  cellular  structure,  it  is 
yet  capable  of  exercising  the  most  important  functions  of 
life — ^motion,  nutrition,  and  reproduction, — and  of  erecting 
for  itself  edifices  mathematically  correct  in  design,  which 
arrest  the  eye  by  their  exceeding  beauty  of  form  and  orna- 
mentation, and  which,  deserted  by  their  tenants  through 
successive  ages,  have  formed  no  inconsiderable  part  of  the 
solid  frame-work  of  our  globe.     A  curious  instance  of  **  ho- 
momorphism" occurs  in  the  subject  of  the  present  notice, 
Ophryodendron  ahietina,  which  is  fashioned  after  the  type 
o{ Sipnnculus  Bernhardt^  a  highly  organised  Ecliinoderm. 
This  animal  consists  of  a  shapeless  oblong  mass,  immove- 
ably  fixed  to  the  corallum  of  Sertularia  pumila.     From  one 
end  of  the  mass  arises  a  closely  wrinkled  proboscis,  sur- 
mounted by  a  tuft  of  short  tentacles.    The  proboscis  can 
be  entirely  withdrawn  into  the  body,  or  extended  to  an  as- 
tonishing length,  until  it  appears  as  a  clear  glassy  wand, 
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twenty  times  as  long  as  the  animalf  ami  clothed  at  iU  appei 
part  by  aboat  forty  scattered  tentacles,  which  twine  about 
in  most  viulent  motion.  The  animal  seems  to  be  constantly 
searching  the  water  around  for  prey,  and  occasionally  to 
press  the  tentacles  firmly  against  the  body  of  the  proboscis, 
as  if  to  imbed  some  matter  into  the  soft  substance  of  the 
latter — the  ngoal  mode  of  feeding  amongst  the  A  ctneliens,  to 
which  class  it  belongs.  It  is  impossible  not  to  be  struck 
by  tbe  extreme  similarity  in  outward  form  between  this 
animal  and  the  Echinoderm  Sipancvhu  Bernhardt.  In  both 
auimals  occnr  the  same  shapeless  body,  the  same  entirely 
retractile  proboscis  crowned  with  tentacles,  and  the  same 
peculiar  motions  in  seeking  for  prey.  But  with  the  form, 
the  similarity  ends,  for  the  Echiuoderm  possesses  a  highly 
organised  structure,  while  in  the  transparent  Frotozoon  no 
structure  at  all  has  been  detected. 

(2.)  On  Sermaphrodtte  Reprodwlion  in  Chrysaora  hyos- 
cella.  (Plate  IX). — Professor  Allen  Thomson,  in  his  "  Trea- 
tise on  the  Ovum,"*  states  that  "  the  Discophora:  (Medusae) 
are  of  distinct  sexes."  I  have  found  this  to  be  the  case  in 
all  the  Steganophthalmata  and  Gymnopbthalmata  which  I 
have  examined,  with  the  exception  of  the  subject  of  this 
notice. 

Large  individuals  of  C.  hyosceUa  are  hermaphrodite ;  but 
smaller  ones  are  found  which  are  unisexual,  the  male  or 
female  element  being  suppressed,  as  in  some  dioecious  plants. 
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poncli.  Thifl  opening  is  closed  by  the  ovarian  membrane, 
which  consists  of  three  layers — 1.  the  endoderm,  or  intes- 
tinal layer ;  2.  the  gelatinous  layer ;  and  3.  the  ectoderm, 
or  dermal  layer.  The  ovarian  membrane  appears  as  a  floc- 
CTilent  mass,  from  its  being  corrugated  into  numerous  folds. 
By  injecting  air  beneath  it,  it  becomes  inflated,  and  the  folds 
are  opened  out.  It  then  presents  the  appearance  of  a  large 
transparent  bag  traversed  by  flat  convoluted  bands.  These 
bands  are  the  ovaries,  and  contain,  between  their  endoderm 
and  gelatinous  layer,  countless  ova  and  planuloid  larva3  in 
various  states  of  development. 

The  ova  of  G.  hyoscella  do  not  present,  at  any  stage,  a 
trace  of  germinal  vesicle  or  spot— objects  which  are  so  readily 
detected  in  the  ova  of  other  polypoid  zoophytes. 

The  planuloid  larvae  resemble  those  of  Medusa  aurita  ;  but 
the  polyps  into  which  tliey  become  developed  approach  more 
closely  to  the  Lucomarian  type,  in  liaving  a  pedicle  whicli 
is  surrounded  by  a  gelatinous  covering,  and  at  its  foot  by  a 
homy  corallum,  which  I  have  described  and  figured  else- 
where.* 

The  structure  and  position  of  the  male  organs  are  remark- 
able. Attached  to  the  inner  surface  of  the  ovarian  mem- 
brane by  delicate  pedicles,  and  projecting  into  the  stomach, 
are  numerous  large  grape-like  bodies  of  translucent  "  jelly," 
accompanied  in  many  cases  by  fringes  of  tentacles  of  tlie 
same  substance  (Plate  IX.  fig.  1).  The  surfaces  of  the  first 
bodies  are  dotted  with  minute  papillae,  and  on  the  tentacles 
are  found  tubercles  or  thickenings  covered  with  similar 
papillffi.  These  papillas  are  sperm-sacs  filled  with  sper- 
matic cells  and  spermatozoa  (fig.  4).  Smaller  bodies, 
about  the  size  of  a  hemp-seed,  and  specked  with  sperm- 
sacs,  also  occur  attached  to  various  parts  of  the  lining 
membrane  of  the  stomach,  and  even  to  that  of  the  lips  or 
long  oral  tentacles,  doivn  to  the  very  tips  of  those  o^^gans. 

The  small  Chrysaoras  (about  4  inches  in  diameter)  have 
no  ovarian  bands  in  their  pouches,  which  only  contain  masses 
of  the  grape-like  bodies  and  tentacles  before  mentioned. 
These  tentacles  are  not  homologous  with  the  minute,  hoi- 
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low,  cnidophorous  or  stmg-cell-beariDg  teatacles  found  OQ 
the  inner  surface  of  the  ovarian  membrane  of  Medusa  mtrOa 
and  Lucemaria  auricula;  they  are  simply,  as  are  the  grape- 
like  bodies,  prolongations  of  the  endoderm  and  gelatinoua 
layer  of  the  ovarian  membrane. 

Although  the  testicles  of  Chrysaora  are  apparently  not 
homologous  with  those  of  other  zoophytes,  yet  in  reali^ 
they  differ  but  little  from  those  oi  Actinia  and  Lucemaria. 
I  have  given,  in  Plate  IX,  fig.  2,  a  section  of  the  testicle  of 
Chrysaora,  and  in  fig.  3,  of  one  of  the  same  bodies  in  Actinia 
mesembryanthemum.  In  Chrysaora,  the  thin  endoderm  (a) 
forms  the  distant  sperm-sacs  which  project  from  the  surface. 
In  Actinia,  the  thick  endoderm  (a)  also  forms  the  more 
closely  aggregated  sperm- sacs,  and  fills  up  the  interstices 
between  them.  The  testicle  of  Lucemaria,  again,  resembles 
in  shape  and  structure  fig.  3 ;  hnt  the  sperm-sacs  are  so 
closely  moulded  together,  that  they  form  hexagonal  prisms 
divided  from  each  other  by  exceedingly  delicate  walla  of 
endodenn. 

The  sperm-sac  of  Chrysaora  (fig.  4),  as  well  as  of  other 
Steganophthalmatous  Medusse,  Lucernarias,  and  Actinias,  is 
thus  always  formed  of  the  endoderm  or  lining  membrane  of 
the  digestive  system,  while  the  sperm-sac  of  Hydra  (fig.  5), 
the  Hydroid  Polyps,  and  the  Gymnopthalmatous  Medusse  is 
formed  of  the  ectoderm.  In  the  first  class  of  animals  the 
spermatid  cells  (fig.  i)  become  first  matured  into  sperma- 
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tact  with  the  generative  elements,  is  transparent  and  struc- 
tureless. The  internal  layer,  communicating  with  tho  cavity 
of  the  digestive  system,  is  loaded  with  brown  granules.  In 
Caryne  glandtdosa,  the  ova  are  at  an  early  period  observed 
attached  to  the  transparent  layer  of  the  endoderm,  and 
separated  from  the  ectoderm  by  a  wide  space  of  fluid.  In 
HydracivMa^  the  reproductive  polyps  of  which  possess  a 
muscular  coat,  that  coat  intervenes  between  the  ova  and 
the  ectoderm. 

In  the  subject  of  this  paper,  the  ectoderm  does  not  enter 
at  all  into  the  constitution  of  the  sperm-sac.  We  may 
therefore  conclude  that  the  ova  and  spermatic  plasma  are 
detached  or  secreted  from  the  external  surface  of  the  endo- 
derm, which  continues  to  convey  nutriment  to  the  former 
until  they  are  fully  developed. 

EXPLANATION  OP  PLATE  IX. 

Fig.  1.  Male  organs  of  Chry%aora  kyotcella :  a,  grape-liko  bodies  dotted  with 
spenn-sacs  and  attached  to  the  ovarian  membrane,  b;  ee,  tcnta- 
cnlar  processes  bearing  tubercles  and  8])erm-8ac8. 

Fig.  2.  Section  of  tubercle  bearing  sperm-sacs,  from  the  extremity  of  long 
oral  tentacles:  a,  endoderm ;  6,  '*  jelly ;"  c,  ectoilerm. 

Fig.  8.  Section  of  similar  tubercle  from  Actinia  metenibryanthemum^  show- 
ing sperm-sacs  formed  by  and  imbed<lod  in  endoderm,  a;  b,  in- 
terstitial tissue. 

Fig.  4.  Single  sperm-sac  of  C.  hyosceUa :  a,  endoderm ;  6,  unripe  spermatic 
colls ;  e,  spermatozoa ;  </,  "jelly." 

Fig.  6.  Sperm-sao  of  Hydra  viridit:  a,  endoderm;  d^  ectoderm;  6,  unripe 
spermatic  cells ;  e,  spermatozoa  bearing  the  same  relations  to  the 
constituents  of  the  sperm-sac  as  in  fig.  4. 


nL  0»  the  Serial  Homologies  of  the  Articular  Surfaces  of  the  Mam- 
wuUian  Axis,  Atlas,  and  Occipital  Bone,  By  John  Cleland,  M  D., 
DemonBtrator  of  Anatomy  in  the  University  of  Edinburgh. 

In  works  on  human  anatomy  it  has  been  customary  to 
compare  the  articular  surfaces  of  the  atlas,  aud  tho  superior 
articular  surfaces  of  tlie  axis,  with  those  of  tho  oblique  pro- 
cesses of  other  vertebrse,  as  if  they  were  homologous,  not- 
withstanding the  apparently  anomalous  manner  in  which, 
according  to  that  view,  the  first  and  second  spinal  nerves 
must  be  considered  as  emerging  from  the  spinal  canal.     The 
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circamatBticeB.  which  have  led  to  this  compariBOD  being 
m&rle,  are  merely  the  rapid  diminution  in  size  of  the  inter- 
verttibral  disca  from  the  thoracic  region  np  to  the  axis,  and 
a  general  similarity  of  appearance  between  the  arttcnlar 
surfaces  of  the  atlas  and  axis  and  those  of  succeeding  ver- 
tebrte  ;  and  though  the  impropriety  of  this  comparison  has 
been  exposed  in  very  explicit  terms  by  Professor  Henle,* 
there  is  still  room  for  a  few  remarks  as  to  the  precise  parts  of 
other  vertebna  to  which  the  surfaces  in  question  correspond. 
In  order  to  arrive  at  a  just  conclusion  upon  this  subject, 
we  shall  find  it  advantageous  to  examine  the  atlas  in  the 
bird.  In  it  we  find  on  the  posterior  aspect  a  pair  of  true 
oblique  processes  passing  backwards,  to  articulate  above  the 
intervertebral  foramina  with  a  corresponding  pair  of  pro- 
cesses of  the  axis,  similar  to  those  of  succeeding  vertebrae  ; 
while  inferiorly  there  is  a  cartilaginous  surface  which  forms, 
with  the  body  of  the  axis  and  its  odontoid  process,  a  joint 
similar  to  Hioso  between  the  succeeding  bodies  of  vertehrs. 
On  the  anterior  aspect  of  the  atlas  there  are  no  articular 
processes  like  the  posterior  pair  ;  and  there  is  presented  for 
articulation  with  the  condyle  of  the  occipital  bone,  a  single' 
surface,  exactly  corresponding  in  extent  with  that  which 
articulates  with  the  body  of  the  axis.  As  regards  the  occi- 
pital condyle,  its  constitution  will  be  best  understood  by 
looking  at  the  quite  similar  condyle  of  the  occipital  of  the 
turtle.    In  it  the  middle  and  lower  portions  are  formed  by 
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a  cup  perforated  by  a  email  foramen,  through  which  a  liga- 
ment passes  from  the  tip  of  the  odontoid  process  to  the 
occipital  condyle,  and  the  part  of  the  cup  which  lies  above 
the  foramen  is  formed   by  a  transverse  ligament.      This 
transverse  ligament  corresponds  to  those  which  pass  from 
side  to  side  of  the  bodies  of  other  vertebrae,  and  arc  attached 
to  the  superior  angles  of  their  anterior  aspects — those  angles 
which  are  derived  from  the  arches.*    Now,  in  mammalia, 
not  only  is  the  function  of  the  transverse  ligament  of  the 
atlas  the  same  as  in  birds  ;  but  in  many  of  them  the  heads 
of  the  ribs  of  opposite  sides  are  united  above  the  interver- 
tebral discs  by  transverse  ligaments  {ligamenta  conjugalia 
casiarum),  which  very  obviously  correspond  to  the  ligaments 
just  moutioued  on  the  vertebrae  of  the  bird ;  for,  though 
they  do  not,  like  them,  pass  from  angle  to  angle  of  the 
bodies  of  the  vertebra),  they  are  attached  to  structures  inter- 
polated between  these  angles.     It  appears,  therefore,  that 
the  transverse  ligaments  of  the  atlas  and  other  vertebra)  in 
birds,  and  the  ligameiitum  conjugale  costanim,  and  trans- 
verse ligament  of  the  atlas  in  mammals,  are  all  homologous 
structures ;  and,  in  that  case,  the  only  diftcrence  between 
the  atlo-occipital  articulation  in  the  luanimal  and  in  the 
bird  is,  that  while  in  the  lattor  it  is  single,  in  the  former  it 
is  divided  into  two  lateral  parts.     But  this  is  not  an  impor- 
tant distinction ;  for  in  the  atlo-axoid  articulation,  we  find 
the  arrangement  in  many  mammals,  as  in  the  human  sub- 
ject, similar  to  that  of  the  atlo-occijiital ;  while  in  others, 
as  in  the  sheep,  a  single  joint  extends  across  the  middle  line 
exactly  as  in  the  bird. 

The  serial  correspondences  of  the  vertebral  articulations 
are  very  well  illustrated  in  the  human  foitus.  The  articular 
surfaces  of  the  oblique  jjrocesses  are  situated  immediately 
behind  the  transverse  processes,  and  in  the  cervical  region 
the  arches  are  bulged  outwards  at  the  points  where  they  are 
placed  (fig.  5).    The  axis  is  shaped  altogether  like  one  of 

•  I  have  described  and  figured  the  ligament  hero  referred  to  in  a  jiapcr 
"On  the  StrnctUre,  Actions,  and  Morpliologioal  EelationH  of  the  Ligunientiini 
Conjugale  Coatanini,'*  in  the  Edinburgh  New  rhilosopliical  Journal,  April 
I860. 
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gaided  as  the  centrum  of  the  atlas, — a  view  which  seems  to 
be  supported  by  its  very  large  comparative  size  in  the  young 
condition,  long  before  the  anterior  tubercle  of  the  atlas 
VDikes  its  appearance, — ^thon  we  must  recognise  in  the  odon- 
toid ligaments  the  terminal  member  of  the  series  to  which 
the  transverse  ligament  of  the  atlas  and  the  ligamenta  con- 
jogalia  belong ;  and  indeed  the  arrangement  of  their  fibres, 
flome  of  which  are  continuous  from  side  to  side,  is  favourable 
to  this  supposition,  and  reminds  one  of  the  ligamcntum  con- 
jagale  in  the  sheep. 


r^Oi^ 


Fig.  1.  Atlas  of  a  yoang  Chehnia  virgaia — after  Rathke.  a,  The  arch 
ft^  OiBeoiM  centre  of  the  tubercle. 

Fig.  2.  Dorsal  vertebra  of  a  young  seal,  for  comparison  with  the  following 
flgaree :  a,  Oblique  process.    6,  Articular  surface  for  head  of  rib. 

Fig.  8.  Superior  aspect  of  the  axis  of  a  human  fcrtus.  a,  Tlio  centrum, 
^  Odontoid  process,  e,  Superior  articular  surface.  e2,  Bulging  of  the  arch  in 
Ihe  ntuation  of  the  inferior  articular  surface. 

Fig.  4.  Inferior  aspect  of  tlie  atlas  of  the  same  subject  a,  Articular  surface. 

Fig.  6.  Cervical  vertebra  from  the  same  subject,  a,  Oblique  process,  b. 
Put  of  the  arch  entering  into  the  composition  of  the  body  of  the  vertebra. 

Note. — Since  writing  the  above,  my  attention  has  been 
called  to  Eathke's  work,  "Ueber  die  Entwickelung  der 
Bchildkrdten,"  in  which  (page  77)  the  view  that  the  odon- 
toid process  is  the  centrum  of  the  atlas  is  strenuously  urged, 
and  strong  evidence  brought  forward  in  its  favour.  See  also 
Owen,  ••  On  the  Homologies  of  the  Vertebrate  Skeleton," 
page  93*  Bathke  points  out  that  the  ligamentum  suspense- 
rium,  which,  in  the  birds  and  higher  reptilia  unites  the 
odontoid  process  to  the  occipital  condyle,  is  the  serial  repre- 
sentative of  the  intervertebral  discs  behind.  He  found  that 
in  most  chelonians  it  consisted  of  true  cartilage,  and  that 
in  certain  birds  it  was  composed  of  fibro-cartilage.  This 
yiew  of  the  ligamentum  suspensorium  is  quite  consis- 
tent with  the  suggestion  which  I  have  offered,  that  the 
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daring  tbe  autumn  of  the  previous  year ;  but  unfortunately 
nothing  but  the  head  and  wings  were  preserved.  The  bird 
was  new  to  the  keeper,  being  the  first  of  the  kind  he  had 

(2.)  Pious  major.  (Linn.)  Tlie  Pied  Woodj^ecker. — ^Thc 
Pied  or  Greater  Spotted  Woodpecker  exhibited,  was  taken 
on  Mr  Trotter's  property  of  The  Bush,  near  Penicuik,  on  7th 
November.  Mr  James  Stewart,  who  shot  the  bird, was  at- 
tracted, at  about  100  yards  distance,  by  the  noise  made  from 
its  tapping  on  the  trunk  of  a  large  oak  tree.  The  bird  was 
on  adult  male,  showing  the  crimson  occiput.  It  is  one  of 
our  permanent  residents,  but  rare. 

Dr  Smith  brought  under  the  notice  of  the  Society  in  1851, 
a  specimen  killed  in  the  neighbourhood  of  Dryburgh  Abbey. 

(3.)  Lanius  excubitor.  (Linn.)  The  Great  Gi-cf/  Shrike. 
— Dr  Smith  noticed  the  capture  of  a  Great  Grey  Shrike, 
on  the  9th  of  November,  in  the  vicinity  of  Dirleton,  East 
Lothian. 

(4.)  Perdrix  cinerea.  (Linn.)  Common  Partridge, — An 
accidental  variety  of  the  Common  Partridge  was  also  exhi- 
bited, showing  pure  white  feathers  in  the  scapulars,  wings, 
and  tail. 

y,  A  large  Cup-slMped  Sponge  was  exhibited  by  John  Ahr.XAVDiia 

Smith,  M.D. 

A  very  large  and  fine  specimen  of  a  Cup-shaped  Sponge, 
SoXichondria  ventilahruni^  attached  by  its  base  to  a  stone, 
was  exhibited.  It  was  sent  from  Shetland,  where  it  had 
been  dredged  up  from  the  sea  bottom.  The  Sponge  was 
sent  for  exhibition,  at  Dr  Smith's  request,  by  Mr  James 
Carfrae,  Princes  Street,  who  was  desired  to  make  inquiries 

to  the  exact  locality  where  it  had  been  discovered.* 


*  Thif  sponge  hiu  since  been  ncquired  fur  the  Museum  of  Natural  Ilistory, 
UnirexBity. 
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IPUiwaday,  SUA  Dtumitr,  IS61.— Wiuiam  Bamn,  Eiq^  riiiiifciiii, 
in  the  Chair. 

Th«  fiinawing  ^ntlenen  wiare  eketed  theOttee-lMMm  Svlii«SMMa 
IS60-«l:— 

iVoMlntto— Tknna  Stntliill  Wri^  H.D.,  AVrnf^iT  'Aj^m,  S^., 
J«M  VBun,  3LD^  R.X. 

CoMcil— Joha  CakfatRm,  M.D^  Andnw  Hbr^,  Eiq.,  Jokn  C^nd, 
SLD^  Wmiam  Bhind.  Em^  Dknl  Pag«,  Eiq.,  Willi«m  Tomer,  X.R, 
El- 

3nT«tMiy — Jidm  Alexaoda  Swth,  BLD. 

jMMtmf  a  m  fi ir  J     JtmcM  Boyd  Danei,  Etq. 


p,  ISn.— Alkx.  BknoK,  E*].,  Prmdent, 

inn^BU  Bnn  T'mm^iii    Ei^.  targmn,  Snpaiutendent  of  Medical 
TTwiiii  P~y"^  X  Cnwjtiti.  «••  dactsd  a  lun-ieaideiit  meaber  of 


n*  &ibfw^  -—^■--  aa  d«  Ebnvy  woe  laid  «n  Uw  UUe,  and 

I.  E&i^n^aM:  ^aaaA  4f  1^  'jM  WtlltmOiipliaat,  E^.,  pnblidm, 
Eiinlrarii.— Fkbi  WTTaat  GSfc,  Ei^  S.  Ii^ttagdwr  orer  Dea  Pott- 
fSartm*  TZxe  iS^-iaU  Fjcnaran  I  Ea  U  Af  Det  Sjdiige  Norg«.  Af 
Flwft.  rv  X  S*n  0?  L*rtiJr  Ti  Sjwnit     Ckriitmlia,  I860.— From  the 
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their  American  brethren  Physick  and  Levert,  on  the  probable 
benefit  likely  to  result  in  the  treatment  of  wounds,  from 
substituting  metallic  threads  for  those  of  silk  or  hemp 
usually  employed.  They  were  led  to  this  opinion  by  ob- 
serving the  small  amount  of  irritation  sometimes  resulting 
from  the  presence  of  a  metallic  substance,  such  as  a  buUct, 
in  the  textures  of  the  body.  I  was  then  engaged  with 
Professor  Simpson  in  experimenting  upon  animals,  and 
endeavouring  with  him  to  collect  reasons  why  the  metallic 
thread  should  supersede  the  silk  one. 

As  an  instance  of  how  little  irritation  is  caused  by  metal 
left  in  living  tissues,  I  instanced  the  practice  of  marking 
par,  grilse,  &c.,  with  wire,  and  these  marks  being  found  in 
the  fish  after  months  or  years ;  whereas,  had  the  material 
of  the  marks  been  non-metallic,  they  would  most  probably 
have  cut  or  ulcerated  out  of  the  tissues.  I  was  told  that 
this  was  no  argument,  as  fish  did  not  inflame — ^at  all  events, 
that  their  tissues  did  not  ulcerate  or  suppurate — and  I  was 
referred  to  the  following  passage  in  Macartney's  treatise 
upon  inflammation :  "  In  neither  of  the  two  classes  of 
vertebrate  animals  with  cold  blood  do  I  believe  it  possi- 
ble to  produce  the  genuine  effects  of  inflammation.  In 
conducting  some  experiments  on  the  swimming-bag  of 
fishes,  I  was  surprised  to  find  that  the  wound  made  into 
the  belly  did  not  inflame.  I  was  therefore  curious  to  know 
what  injuries  fishes  would  bear  without  producing  inflam- 
mation. Having  taken  some  living  fishes  from  the  water, 
I  introduced  pieces  of  wire  beneath  the  skin  and  amongst 
the  muscles  of  the  body ;  the  fishes  were  then  returned  to 
the  water,  and  on  examining  them  several  days  afterwards, 
I  found  that  no  suppuration  had  taken  place.  The  tracks 
of  the  wounds  were  pale  and  smooth,  and  only  moistened 
with  a  serous  fiuid,  and  none  of  the  usual  appearances  of 
inflammation  were  visible.  A  very  common  occurrence  in 
fishes  is  the  existence  of  worms,  which  perforate  the  tunics 
of  the  alimentary  canal,  without  producing  any  change  of 
structure,  except  an  increased  vascularity  around  the  per- 
forations. The  reproductive  power  of  fishes  is  confined  to 
the  fins,  which  are  sometimes  regenerated  after  being  lost 
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by  aocideat,  or  by  a  species  of  death  which  is  quite  differeot 
from  that  which  is  the  consequence  of  inflammation  in  the 
higher  cUsses  of  animals. " 

Di  Macartney's  book  was  published  so  far  back  aa  1838, 
and  many  will  be  inclined  to  say,  "  Nous  avous  chang&  tout 
cela ;"  but  I  am  not  aware  of  any  allusion  to  the  subject  in 
more  recent  works,  and  several  authorities  upon  physiology, 
of  whom  I  made  inquiries,  gave  me  answers  to  the  same 
effect  as  Dr  Macartney. 

But  when  I  inquired  of  the  flshmongers,  who  took  a  more 
practical  view  of  the  matter,  I  met  with  very  different 
answera.^not  only  that  pus  was  found  in  flsh,  but  pretty 
frequently  met  with  in  particular  kinds,  in  the  turbot  and 
the  cod  especially ;  that  they  habitually  looked  for  abscesses 
in  the  former  fish,  so  that  they  might  evacuate  their  con- 
tents before  sending  them  away  to  customers. 

As  it  was  now  pretty  clear  that  somebody  was  wrong,  I 
endeavoured  to  test  the  different  statements  by  the  following 
experiments : — 

1.  I  passed  four  threads  of  Paisley  twine  through  the 
back  of  a  tench  which  weighed  about  IJ  lb. 

2.  And  the  same  number  obliquely  through  the  side  of  a 
somewhat  smaller  tench.  The  threads  were  tied  loosely  in, 
and  the  fish  were  placed  in  a  large  metal  bath. 

These  setons  seemed  to  give  the  fish  no  uneasiness  for 
four  days,  but  after  that  time  they  exhibited  symptoms  of 
(iiscomfort ;  inatouil  of  swimming  round  the  bath  side  I 
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collecti  from  time  to  time,  sufficient  of  a  yellow  fluid  which 
presented  all  the  microscopic  characters  of  pus,  but  was 
generally  mixed  more  or  less  with  muscular  fibre,  however 
gently  I  pressed  it  along  the  seton  track.  I  had  made  tho 
wound  in  the  largest  fish  too  transverse,  and  tho  water 
flowed  through  it,  so  that  I  obtained  no  satisfactory  results 
xmtil  I  made  the  water  so  shallow  that  this  portion  of  his 
back  was  left  bare,  or  floated  him  up  with  corks  ;  I  could 
then  obtain  some  good  yellow  pus. 

Not  only  did  the  irritation  of  the  setons  induce  tho  forma- 
tion of  matter,  but  they  produced  a  destructive  ulceration 
in  the  smaller  fish  ;  the  substance  was  lost  subcutaneously, 
until  merely  a  layer  of  skin  covered  the  threads,  and  tho 
orifices  of  the  wound  grew  daily  wider.  In  the  larger  fish 
the  tissue  over  the  seton  became  of  a  purplish  colour,  and 
at  the  end  of  three  weeks  the  latter  had  nearly  cut  its  way 
out.    After  removing  them  the  wounds  speedily  healed. 

Being  now  anxious  to  sec  how  wounds  were  repaired  in 
these  animals,  I  cut  a  piece  off  the  larger  fish's  back,  taking 
care  not  to  injure  important  parts,  as  the  spine.  This  ap- 
peared very  cruel,  but  so  far  as  ordinary  evidences  of  sensa- 
tion go,  it  seemed  to  him  a  matter  of  total  indilference  ;  he 
would  make  no  movement  if  you  scratched  or  pressed  the 
surface  of  the  wound ;  and  so  far  from  its  aflbctiug  his  ap- 
petite, he  ate  in  one  night  twelve  sticklebacks,  six  minnows, 
and  four  tadpoles,  in  addition  to  vegetables. 

For  a  fortnight  this  wound  remained  unaltered  in  appear- 
ance, except  that  it  appeared  sodden  by  the  water ;  then 
three  large  straight  blood-vessels  were  seen  distinctly  cross- 
ing it  in  an  antero-posterior  direction ;  and  in  twenty-four 
hours  they  were  again  obscured  by  a  thick  film,  which  grew 
thicker  and  denser,  and  then  separated,  floating  ofl'upon  tlje 
water,  and  leaving  a  bright  pink  surface  exposed ;  this 
changed  to  a  darker  hue,  and  granulations  sprang  up.  I 
never  saw  any  pus  on  the  surface  even  when  it  was  kept  out 
of  the  water,  the  granulations  did  not  bleed  readily,  but  the 
raw  surface  now  seemed  very  sensitive  to  pain  ;  the  unfor- 
tunate fish  seemed  to  dread  the  slightest  touch ;  letting  fall 
a  drop  of  water  over  his  part  of  the  bath  set  him  splasliing 
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and  strnggliDg  roiiQd  it.  The  colour  of  the  sore  gradoally 
darkened,  the  granulations  grew  irregularly,  and  some 
Beemed  to  get  cedematoofl  aud  languid,  as  we  see  in  languid 
sores  in  mankind  ;  the  edges  assumed  the  bluish  white  tint 
we  also  obserre  on  the  margins  of  a  healing  ulcer.  The 
wound  seemed  to  be  gradually  contracting,  hut  very  slowly, 
and  the  fish  was  evidently  in  constant  suffering.  Some  gold 
fish  which  I  put  into  the  bath  along  with  him  kept  him  con- 
stantly nervous  lest  they  should  hurt  his  back,  and  he 
would  spring  occasionally  oat  on  the  floor ;  he  did  so  one 
day,  when  no  one  was  uear  to  assist  him,  and  beat  his  head 
against  the  leg  of  a  sofa  till  he  died. 

I  next  selected  two  large  gold  fish,  and  transfixing  their 
sides  from  above  downwards,  with  a  sharp  bistoury  cut 
flaps  with  the  free  edge  towards  the  tail,  so  that  the  water 
should  keep  the  flaps  in  apposition.  The  fish  went  on  feed- 
ing quite  unaffected  by  the  operation.  In  forty-eight  hours 
I  examined  them,  and  found  the  flaps  adherent  at  their 
thickest  parts,  but  I  could  still  lift  up  their  edges.  On  the 
next  day  the  edges  were  fixed  down  by  a  material  which  I 
did  not  observe  while  they  were  in  the  water,  on  account 
of  its  transparency.  It  was  limpid  aud  firm  in  consistence, 
painted  freely  over  the  line  of  incision,  and  for  about  an 
inch  beyond  it  in  each  direction.  In  one  fish  I  passed  a 
probe  through  this  material  under  the  flap ;  this  evidently 
gave  the  fish  great  pain,  and  a  drop  of  blood  escaped. 

Vesi?i:lti  fuinied  and  were  distiDctly  seen  wilh  t]ic  naki;il 
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fish  are  followed  by  effects,  at  all  events  very  similar  to 
those  we  see  in  land  animals, — ^viz.,  that  there  are  the  same 
efforts  of  nature  to  throw  off  from  the  body  subBtancos 
foreign  to  it  of  an  irritating  nature,  by  what  we  term  ulcera- 
tion and  suppuration ;  that  the  formatiou^of  the  pus  appears 
to  be  accompanied  with  disintegration  of  the  tissues  in 
which  it  lies  ;  that  simple  cuts  heal  by  primary  adhesion  ; 
and  the  entrance  of  water  is  prevented  between  the  cut  sur- 
faces by  the  exudation  of  some  material  resembling  lymph ; 
that  raw  surfaces  throw  out  granulations ;  and,  if  we  may 
judge  from  this  specimen,  cicatrise.* 

My  friend,  Dr  James  Sidey,  has  sent  me  many  specimens 
which  corroborate  this, — ^viz.,  two  fish  with  abscesses  in  their 
livers,  surrounding  spiculsd  of  bone.  Portions  of  skin  show- 
ing firm,  depressed  cicatrices,  and  several  specimens  of  what 
appears  to  have  been  fracture  of  bone,  reunited  by  osseous 
material  I  have  especially  to  thank  Mr  Eeid  of  Frederick 
Street  for  many  preparations  which  he  has  sent  me. 

n.  Sxhibition  of  Sponges,  vnth  Explanatory  Remarks.     By  James 

M*Bain,  M.D.,  R.N. 

At  the  first  meeting  of  the  Eoyal  Physical  Society,  held 
this  session,  Dr  J.  A.  Smith  exhibited  a  remarkably  fine 
specimen  of  a  British  sponge,  the  Halichonclria  ventilabrum, 
sent  by  Mr  Carfrae  of  Princes  Street.  It  was  not  known 
exactly  at  the  time  from  what  part  of  Shetland  the  specimen 
had  been  obtained,  but  Mr  Carfrae  had  since  then  received  in- 
formation from  its  owner  that  it  was  caught  up  by  a  fisher- 
man's net  off  Sumburgh  Head,  the  southern  point  of  Zetland. 
The  specimen  measured  21^  inches  in  diameter,  and  10 
inches  in  height. 

The  specimens  of  Halichondria  ventilabrum^  which  I  now 
exhibit,  were  also  found  in  the  Zetland  seas,  and  are  intended 
to  show  the  great  range  of  variation  in  size  and  form  to 
which  this  species  is  liable. 

*  The  specimen  referred  to  was  the  toil  of  a  ling,  wLicb  oxliibitcd  thrco 
inches  of  a  depressed  cicatrix.  Since  the  above  was  written  I  have  received 
many  more  spedmens  and  varieties  of  tumours. 
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The  description  of  H.  ventilabram  given  by  Dt  Fleming 
in  his  "  History  of  British  Animals"  is  bo  accurate  and  com- 
plete, that  it  is  quoted  by  Dr  Johnston,  when  treating  of 
the  same  species,  in  hia  "  History  of  British  Sponges." 

Dr  Fleming  describes  it  "  as  extremely  variable  in  form, 
forming  an  entire  cap,  becoming  shallower  with  age,  of  up- 
wards of  a  foot  in  diameter ;  or  with  a  cup  divided  into 
irregular  lobes  at  the  margin,  or  split,  and  exhibiting  a  fan- 
shaped  leaf;  the  base,  by  which  it  adheres  to  stones,  is  solid, 
and  the  stem  is  very  short ;  the  substance  is  thick  at  the 
base,  becoming  thinner  towards  the  margin ;  when  old,  the 
central  part  thickens,  becomes  reticular,  with  a  brittle  ex- 
terior covering,  which  may  be  rubbed  off,  leaving  a  skeleton 
not  nnhke  some  Oorgonice  ;  the  pores  are  of  varions  sizes, 
those  on  the  inside  of  the  cap  or  leaf  are  larger  and  less 
angular  than  the  external  ones  ;  the  spicula  are  numerons 
and  mucb  matted;  the  gelatinous  matter  abounds  in  the 
young  portions,  especially  towards  the  margins,  and  produces 
a  cracked  surface  when  drying." 

The  other  species,  belonging  to  the  natural  family  (rf 
SpongiadcR,  also  vary  extremely  in  eize  and  shape,  according 
to  the  difference  of  locality  and  conditions  of  temperature 
where  they  are  found.  I  have  here  specimens  of  Haiickon- 
dria  infnndihdiformia,  from  Zetland,  that  differ  greatly  in 
size  and  form.  These  examples  prove  how  unsatisfactory 
any  classification  would  be  that  was  based  upon  external 
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B(ywert>ank  writes^  "  I  am  very  busy  just  now  on  Dr  Flem- 
ing's '  Cydonimn/  and  there  are  a  few  points  regarding  the 
original  specimen  that  I  shall  be  very  glad  to  get  information 
aboat.  I  have  just  finished  a  monograph  of  'Spongilla/ 
I  have,  besides  our  two  British  species,  six  from  India,  and 
six  from  the  river  Amazon.  I  think  this  addition  to  the 
fresh-water  sponges  will  rather  surprise  our  friend  Dr 
Fleming."  In  December  1855,  Dr  Bowerbank  says,  "Dr 
Fleming's  arrangement  of  the  Sponge  genera  ii 


1.  Tbthba. 

8.  Hauchomdria. 


3.  Sponoia. 

4.  Gbaktia. 


"  Dr  Johnston  in  his  '  Synopsis '  has — 

1.  Tbthba. 

9.    OcODIA« 

8.  Pachtmatiima. 
4.  Halichomobia. 


5.  Sponoilla. 

6.  Sponoia. 

7.  Halisabca. 

8.  Grantia. 


From  both  these  forms  of  arrangement  I  feel  strongly  dis- 
posed to  dissent ;  and  with  regard  to  the  latter  form,  I  think 
Oeodia  and  Pachymati&ma,  as  being  more  highly  organised^ 
should  have  precedence  of  *  I'eihea  ;'  and  *  Grant ia'  should 
take  precedence  of  the  whole.  I  therefore  propose  the  fol- 
lowing as  the  primary  divisions  of  the  tribe : — 

1.  CalcBTeous  sponges.  3.  Koratose  spongei. 

S.  Silicioos  ipoDges. 

"  The  order  of  the  existing  genera  would  then  be  as  follows: 


1.  Graktia. 

2.  Orodia. 

3.  Pacutmatisxa. 

4.  Sponoilla. 


6,  Tethra. 

6.  Halichondria. 

7.  Sponoia. 


HaUaarca  merging  into  the  Ilalicondraccce,  Bpongilla,  from 
its  highly  organised  reproductive  system,  and  from  the  simi- 
larity of  those  organs  in  many  respects  to  those  of  Oeodia 
and  Pachymaiiama^  requires  that  its  position  should  be 
between  the  latter  genus  and  Tethea.  Halichondria  will  cut 
up  into,  at  least,  ten  new  genera.  I  am  now  very  busy  at  a 
paper  for  the  Koyal  Society,  *  On  the  Organisation  of  the 
SpongiadiBf  which  must  bo  published  before  my  new  ter- 
minology can  be  understood.  I  intend  to  describe  and 
figure  every  normal  form  of  every  organ,  with  a  definite  name 
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and  description  of  each.  I  am  really  yerj  much  indebted  to 
Dr  Fleming  for  his  kind  assistance,  and  sincerely  wish  I 
coold  in  conscience  support  his  Cydontum  to  the  exclusion 
of  Oeodia.  Present  my  respects  to  him."  In  Febmary 
1856)  Dr  Bowerhank  says,  "  I  have  just  received  such  a 
glorious  box  of  spougea  from  Western  Australia,  radiant 
with  colour)  purple,  rose,  cream,  and  all  sorts  of  tints,  and 
full  of  fleshy  matter.  There  are  forty-four  grand  specimens) 
some  eighteen  inches  high,  but  when  shall  I  get  to  work  on 
them  1  I  am  overwhelmed  with  material,  having  received 
advice  of  another  large  collection  of  sponges  and  corals  from 
Madeira,  which  are  on  their  way.  I  think  I  must  take 
Finsbury  Square  by-and-by,  or  I  shall  have  no  chance  of 
exhibiting  them.  I  am  glad  you  and  I  agree  bo  well  re- 
garding the  arrangement  of  the  SpongiadcB.  It  is  quite 
delightful  to  have  some  one  like  yourself  to  write  to  about 
them,  all  the  rest  of  the  world  seem  to  dread  them  as  much 
as  they  do  human  sponges.  I  am  working  nightly  for  four 
or  five  honrs  at  them,  bnt  seem  to  make  slow  progress  ;  hut 
the  labour  is  most  delightful  to  mO)  and  every  day  brings 
some  new  fact  before  my  eyes.  I  have  now  named  and 
ready  for  drawing  above  a  hundred  different  forms  of 
Bpicula,  and  I  am  working  hard  to  get  them  ready  for  a  paper 
for  the  Eoyal  Society,  if  possible,  this  season.  In  the  spring 
I  shall  go  to  Tenby,  and  have  two  or  three  weeks'  work  at 
the  living  specimens,  and  work  out  all  my  suspicions  and 
beliefs  regarding  them." 
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Association  held  in  1857,  it  was  proved  that  the  organs  of 
incnrrent  action  were  situated  within  the  large  int^rmarginal 
cayities,  as  in  OratUia  ciliata,  and  not  immediately  around 
or  within  the  pores.  The  vigorous  imbibition  and  ejection 
of  the  surrounding  water  was  as  strikingly  indicative  in  the 
fresh-water  sponge,  as  it  was  in  the  mariue  one,  of  the 
period  of  feeding ;  while  the  languid  action  in  either  case 
distinctly  marked  the  eerating  process  only,  during  which 
the  digestion  of  the  nutritive  particles  previously  imbibed  is 
gradually  effected,  and  the  effete  matter  partially  ejected. 
"  The  structure  of  the  pores,  and  the  perfectly  plastic  nature 
of  the  dermal  membrane,  as  exhibited  in  these  observations," 
Dr  Bowerbank  says,  "  are  very  remarkable.  The  sensitive- 
ness of  the  sponge  to  injury,  the  rapidity  of  the  act  of  closing 
those  organs,  and  the  power  they  appear  to  possess  of  opening 
new  ones  to  any  extent,  and  in  any  direction  they  please, 
attest  an  astonishing  amount  of  vital  energy  in  a  membrane 
in  which  he  had  been  unable  to  trace  any  indication  of  the 
existence  of  fibrous  tissue." 

On  the  18th  of  June  1857,  a  paper  was  read  before  the 
Boyal  Society  of  London,  "  On  the  Anatomy  and  Physiology 
of  the  Spongiadce."  By  J.  S.  Bowerbank,  LL.D.,  F.E.S.,  &c. 
In  that  highly  valuable  and  original  monograph,  Dr.  Bower- 
bank points  out  the  faulty  system  of  Lamarck,  founded  upon 
external  form,  "  inasmuch,"  he  says,  "  as  there  is  no  class  of 
animals  in  which  the  form  varies  to  so  great  an  extent, 
according  to  the  difference  of  locality,  or  other  circum- 
stances." He  remarks  "  that  the  division  of  the  Spongiadce 
by  their  chemical  constituents,  adopted  by  Fleming,  Grant, 
Johnston,  and  other  modern  naturalists,  may  serve  very  well 
to  separate  them  into  primary  groups,  but  that  these  are  far 
too  limited  to  bo  applied  as  generic  characters."  He  there- 
fore rejects  both  systems,  retaining  the  latter  for  forming 
primary  divisions  only,  and  proposes  founding  the  generic 
characters  principally  on  the  organic  structure  and  mode  of 
arrangement  of  the  skeleton.  Dr  Bowerbank  accepts  all  the 
well-established  genera  of  his  predecessors,  such  as  Tethea^ 
Oeodiaj  Dy^idea,  but  confines  each  genus  strictly  within  the 
bounds  indicated  by  the  peculiar  mode  of  the  structure  of  the 
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ekeletoD  which  exists  in  that  Bpecies  of  sponge  vihich  is  the 
oldest  established  and  best  known  type  of  the  genoBi  and 
refers  all  others  that  may  distinctly  differ  from  that  type  to 
new  genera  founded  on  structural  principle.  When  Dr 
Bowerbank  commenced,  in  like  manner,  a  critical  examina- 
tion of  the  specific  characters  of  preceding  authors,  and 
endeavoored  to  collect  and  classify  them,  he  found  them  to 
be  still  more  indeterminate  than  those  of  class  or  genera ;  it 
appeared  to  him  that  there  was  scarcely  an  approach  to  a 
distinct  terminology  of  the  science,  and  that  the  same  author 
frequently  designated  the  same  oi^an,  under  different  cir- 
cumstances, by  a  totally  different  name.  He  therefore  felt  it 
absolutely  necessary,  before  proceeding  to  the  description  of 
new  species,  to  enter  into  a  thorough  systematic  examina- 
tion of  the  organisation  of  the  whole  of  the  species  within 
his  reach,  and  to  characterise  the  organs  in  such  a  manner 
as  to  render  the  terms  he  applied  to  them  definite  in  their 
meaning,  and  limited  in  their  application ;  and  in  pursuing 
that  object  he  quickly  found  abundance  of  constant  and 
well  characterised  forms  and  combinations  of  organisation 
capable  of  being  applied  with  precision  to  the  purposes  of 
generic  and  specific  descriptions." 

He  therefore  proposes  to  characterise  the  elementary 
tissues  in  the  following  order : — 
I.  SpicoU,  I       4.  Fibransti 

',  Eeratode,  or  homj  substaDce,  S.  Cellolar  tusuea. 
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method  of  investigation  of  the  Spongiadm^  undertaken  by 
Dr  Bowerbank;  and  from  his  well-known  microscopic  ability, 
persevering  industry,  and  accuracy  as  an  observer,  no  one  is 
better  qualified  for  the  task,  nor  more  likely  to  do  full  justice 
to  it. 

In  the  paper  referred  to,  the  early  stage  and  development 
of  spicula  is  described.  "  They  appear  to  consist  of  a  double 
membrane,  between  which  the  first  layer  of  silex  is  secreted, 
and  in  this  condition  they  present  an  internal  cavity  ap- 
proaching very  nearly  to  the  size  of  their  external  diameter. 
In  this  state  they  readily  bend  abruptly  in  any  direction 
without  breaking.  An  interesting  fact,  in  regard  to  the 
animal  nature  of  the  sponge,  is,  that  many  forms  of  the 
spicula  have  their  types  in  the  more  highly  organised  class 
of  animals,  and  especially  among  the  Zoophyta^  the  Tunicata^ 
and  the  Nudibranchiate  mollusca.  The  spicula  are  always 
of  an  organic  type,  and  never  crystalline  or  angular.  Each 
species  of  sponge  has  not  one  form  of  spiculum  only,  equally 
dispersed  throughout  its  whole  substance,  but,  on  the  con- 
trary, separate  parts  have  each  its  appropriate  form,  and 
three,  four,  or  even  more  forms  often  occur  in  the  same  indi- 
vidual ;  and  in  Tethea  ci^anium  there  are  no  less  than  seven 
distinct  shapes.  The  spicula  appropriate  to  particular  parts 
of  the  sponge  are  uniform  in  their  general  characters 
throughout  the  whole  of  the  Spongiadce,  and  a  great  portion 
of  them  are  so  well  characterised  by  their  form  as  to  enable 
the  student,  when  once  well  acquainted  with  their  peculiari- 
ties, to  assign  each  readily  to  its  proper  place  in  the  sponge." 

These  organs  are  treated  of  in  the  following  order : — 


1.  Spknila  of  the  slceleton. 

2.  Connecting  spicula. 

3.  Defensive  spicula. 


4.  Spicula  of  the  membranes. 

5.  Spicula  of  the  sareode. 

6.  Spicula  of  the  gemmules. 


The  monograph  is  accompanied  vnth  four  beautiful  plates, 
containing  upwards  of  two  hundred  figures  of  the  different 
forms  of  spicula,  with  a  distinct  appellation  for  each  form. 
The  scientific  world  is  therefore  indebted  to  Dr  Bowerbank 
for  a  new  arrangement  of  the  Spongiadody  with  a  precise  ter- 
minology and  nomenclature,  founded  on  the  anatomical 
structure  and  physiology  of  the  species. 
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I  have  taken  this  opportunity  to  give  a  brief  notice  of 
these  recent  investigations  and  discoveries,  as  they  are  on- 
qnestionably  the  most  valuable  additions  to  our  knowledge 
of  the  Bpongiadce,  since  the  original  contributions  of  Dr 
Robert  Grant,  published  in  the  "  Edinbnigh  Philosophical 
Joamal "  for  1826. 

III.  Report  of  the  Committee  on  Marine  Zoology  ;  with  a  NoHee  ofihe 
^orat-Fithing  in  Ae  Firth  of  Forth.  Bj  Gacmoa  LoGut,  Eaq.,  Con- 
Tmer.    {With  exhibition  of  ipedmeiu). 

Mr  George  Logan,  W.S.,  the  Convener,  read  the  report 
of  the  proceedings  of  the  Committee  on  Marine  Zoology  for 
the  past  year.  The  Committee,  among  nomerons  other  cap- 
tures, obtained  a  fine  specimen  of  Corystes  caasitxlaunus,  the 
masked  crab,  dredged  up  in  Aberlady  Bay.  Living  speci- 
mens of  KtMia  Buhorbicvlaria,  found  plentifully  in  dead 
valves  of  Tapes  virginea,  near  Inchkeith,  in  September  last, 
lived  for  rather  more  than  six  weeks.  Althongh  great  num- 
bers of  the  hermit  crab,  Pagurtia,  were  examined,  dredged 
in  about  six  fathoms  water,  in  expectation  of  finding  the 
parasite  Ptliogaater  pagwri  frequently  attached  to  it,  not  a 
single  specimen  was  discovered.  SaccvHna  carcini  was 
found  at  Trinity  attached  to  the  abdomen  of  the  com- 
mon edible  crab,  sometimes  two  or  three  on  one  animal. 
To  show  how  very  little  particular  the  hermit  or  soldier 
crabs  are  in  the  choice  of  their  residence,  one  was  dredged 
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Boyal  Society  of  Edinburgh,  and  in  the  **  Magazine  of  Zoo- 
logy and  Botany,"  under  the  name  of  Monochirvs  minutua. 
He  does  not  include  it  in  his  "  Fishes  of  the  Firth  of  Forth," 
and  the  CJommittee  are  not  aware  of  its  having  before  been 
obtained  there ;  but  from  the  occurrence  of  so  many  speci- 
mens in  one  day,  it  would  seem  to  be  not  very  rare.  Some 
of  the  specimens  were  brought  home  alive,  and  one  of  them 
lived  for  nearly  three  months,  until  killed  by  the  recent 
severe  cold.  It  was  very  sluggish,  remaining  always  at  the 
bottom  of  the  aquarium,  and  seldom  moving  unless  disturbed. 
When  fishing  with  the  seine  net  along  the  shore  eastward 
of  Leith,  a  number  of  species  were  taken,  which  will  give 
some  idea  of  the  fishes  which  occur  on  this  limited  portion 
of  the  coast.  The  most  abundant  fish,  of  course,  by  far,  is  the 
mud  flounder,  Platessajkaua,  along  with  which  were  always 
a  considerable  number  of  plaice,  Platessa  vulgaris^  and  a  few 
salt  water  flounders,  P.  limanda,  the  proportion  of  the  latter 
being  very  small  to  the  other  two.  One  or  two  specimens 
of  the  common  sole  occurred  during  the  season,  and  a  single 
specimen  of  the  brill,  Rhombus  vulgaris.  Numbers  of  small 
thombacks,  Baia  clavata,  occurred  along  with  these  on  the 
sandy  portions  of  the  shore,  mingled  with  shoals  of  young 
TrigUB.  The  sting  fish,  Trachinus  vipcra^  the  armed  bull- 
head, Aspidophorus  cataphractus^  and  the  one-spotted  goby, 
Oobiua  unipunctaiuSy  were  in  abundance  in  spots  where 
much  ulva  and  enteromorpha  grew.  Two  or  three  specimens 
of  the  common  pipe  fish,  Syngnathus  acuSy  occurred  along 
with  these,  and  a  considerable  number  of  the  green  cod, 
Merlangus  virens,  A  few  specimens  of  the  viviparous  blenny 
and  flve-bearded  rockling  also  occurred,  and  a  single  speci- 
men of  the  sordid  dragouet,  Callionymus  dracunculusy  and 
one  of  the  short  spined  cottus.  Coitus  scorpius.  The  spotted 
gunnel  fish,  Muraenoides  guttata,  was  not  scarce  in  pools 
among  the  Black  Bocks,  and  proves  a  most  admirable  fish 
for  the  aquarium,  living  long,  and  becoming  quite  tamo 
when  fed  with  small  earth  worms.  Two  small  salmon  trout 
{Salmo  trutta)  were  caught  during  the  season,  each  about 
two  pounds  in  weight,  one  close  to  the  Black  Bocks,  and  the 
other  near  Portobello. 
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The  Committee  made  reference  to  the  UerriDg  and  eprat 
or  garvie  fishery  of  tho  Firth  of  Forth,  which  hae  recently 
excited  8o  much  interest,  and  upon  which  so  much  contra- 
dictory has  been  said  and  wTitten.  Certain  members  of  the 
Committee  devoted  much  time  and  attention  to  the  subject, 
examining  separately  the  product  of  the  fishery  in  the  boats 
and  in  the  iish-carts  since  the  4th  of  the  current  month  of 
January,  when  the  Fishery  Commissioners  withdrew  the 
prohibition  against  sprat-fishing  ;  and  the  result  of  close  in- 
vestigation -of  largo  masses  of  fry  at  varions  times  has  been, 
that  the  proportion  of  herring,  Clupea  harengns,  less  than 
6  inches  long,  taken  among  the  sprats,  Clupea  sprattus,  is 
very  email ;  one  of  the  examiners  found  on  an  average  only 
one  herring  fry  among  a  hundred  sprats  over  a  very  exten- 
sive field  of  investigation ;  others  found  tho  proportion  of 
herrings  rather  larger ;  but  they  all  concurred  in  thiofciDg 
that  the  comparatively  small  quantity  of  herring  fry  caaght 
with  the  sprats  could  not  in  any  sensible  degree  affect  the 
formor  ;  and  when  it  is  considered  that  the  roe  of  a  single 
herring  contains  such  an  enormous  quantity  of  ova  (32,000), 
and  that  the  fish  spawns  upon  our  shores  in  countless  mil- 
lions annually,  the  scneitiveuess  which  haa  been  shown  aa 
to  tho  taking  of  even  a  few  tens  of  thousands  of  young  her- 
rings among  the  sprats  seems  to  be  without  foundation.  A 
limited  close-time,  or  protection  in  a  limited  area,  would 
probably  do  infinitely  more  towards  the  protection  of  the 
fishery  than  any  needless  and  unpopular  prohibition  of 
sprat  or  other  fishing.  Specimens  of  the  smallest  size  of 
herring  and  the  largest  size  of  eprat  ordinarily  occurring 
amongst  the  masses  caught  were  exhibited  ;  and,  although 
the  distinguishing  marks  were  very  apparent,  even  to  the 
ordinary  spectator  accustomed  to  the  appearance  of  the  fish, 
there  seemed  to  the  Committee  to  lie  no  mode  of  accounting 
for  the  outcry,  so  far  as  honest,  which  has  been  made  about 
the  destruction  of  herring  fry,  but  upon  the  supposition  that 
the  two  descriptions  of  Clupea,  tho  herring  and  the  sprat, 
liave  nut  bctn  accurately  recognised,  and  that  well-grown 
herrings  have  been  dcuominatod  fry-  The  abiding  scientific 
diiitiuotiotis    arc   so   well   known    that   they   need   not   bo 
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repeated.  Dr  Pamell  has  very  concisely  and  most  accu- 
rately stated  ihem,  as  noticed  in  the  last  Beport  of  the  Com- 
mittee ;  but  it  may  be  useful  to  mention  the  prominent  and 
easily  noticed  markings  which  separate  the  two  species,  so 
that  aay  one  upon  looking  oyer  the  surface  of  a  mass  of  fish 
so  abundantly  brought  to  market,  may  distinguish  without 
difficulty  the  one  from  the  other.  The  head  of  the  herring, 
from  the  point  of  the  lower  jaw  to  the  farthest  part  of  the 
gill  plates,  is  about  a  fourth  part  longer  than  the  head  of 
the  sprat ;  the  eye  is  one-third  larger ;  the  lower  jaw  pro- 
jects more  beyond  the  upper  jaw ;  the  tail  of  the  herring  is 
dark ;  that  of  the  sprat  light-coloured,  much  broader,  shorter, 
and  less  forked  than  that  of  the  herring ;  and  the  body  of  the 
fish  at  the  insertion  of  the  tail  is  also  much  broader ;  the 
abdominal  line  is  strongly  serrated  and  sharp  all  along ;  the 
same  line  in  the  herring  is  rounder  and  quite  soft  (except- 
ing in  small  specimens,  but  there  is  never  any  serration 
under  the  pectoral  fins)  ;  the  sprat  is  more  plump  and  com- 
pact, and  resembles  in  shape  a  miniature  salmon,  and  the 
scales  are  larger,  and  their  insertion  much  farther  apart 
than  in  the  herring.  Upon  the  vexed  subject  of  herring 
spaim  it  may  be  stated,  that  during  several  years  while  the 
beiring  have  been  upon  the  coast  in  abundance,  the  Com- 
mittee, from  the  beginning  of  August  to  the  middle  of 
October,  have  dredged  and  trawled  in  Aberlady  Bay  and  off 
North  Berwick  down  to  Tyningham  Sands,  without  bringing 
up  a  trace  of  herring  spawn ;  and  they  are  quite  satisfied 
that  none  is  deposited  upon  proper  trawling  or  dredging 
groond.  Among  the  millions  of  fry  which  have  come  under 
tbe  obseryation  of  the  Committee  during  the  present  month 
not  a  single  specimen  of  whitebait,  Clupea  alba,  has  been 
detected,  and,  what  is  somewhat  remarkable,  although  white- 
bait was  found  in  abundance  at  Seafield  in  the  autumn  of 
1859,  as  the  Committee  then  reported,  without  any  admix- 
ture of  spiats ;  during  last  season,  at  the  same  period,  only 
spiate  were  found  without  any  whitebait. 

A  Tote  of  thanks  to  the  Committee  on  Marine  Zoology, 
and  to  Mr  George  Logan,  Convener,  was  moved  by  the  Pre- 
sident^ and  was  unanimously  agreed  to. 

VOL.  17.  2  I 
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TV.  Tteo  OtUn,  Lntn  Tulgariii,  Aot  near  StUnburgk,  imk  edtibiUd,  ie. 
By  JoH»  Alexaitdbr  Smith,  M.D. 

Two  full-grown  otters,  male  and  female,  weie  sent  for 
exhibition,  at  Dr  Smith's  request,  by  Mr  James  Carfrae, 
Princea  Street.  They  were  killed  at  one  shot  by  a  boy, 
near  CoUbridge,  on  the  Water  of  Leith,  in  the  beginning 
of  December,  the  seTere  weather  having  forced  tbem  to 
descend  ao  far  down  the  stream,  to  the  immediate  vicinity 
of  Edinburgh. 

A  pure  white  specimen  of  the  Alpine  hare,  Lepua  vari- 
abilis, recently  shot  in  Lanarkshire,  was  also  exhibited. 

The  late  severe  weather  had  been  very  fatal  to  the  common 
squirrels,  Scturus  vulgaris,  bringing  them  vrithio  the  reach 
of  the  shooter ;  and  at  present  the  shops  of  the  bird-stnffers 
were  filled  with  them  in  very  unusual  numbers. 


T.  Omitliological  Note*.    (3p»eimen»  edtMltd.)    By  Johk  A  i.KT*in)Kit 
Smith,  M.D. 

(1.)  Strix  Tengmalmi.  (Tem.)  ;  Noctua  Tengmalmi. 
(Selby.)  Ten^nabn's  Ntght-Owl. — The  specimen  exhibited, 
apparently  a  female,  from  it«  size,  which  is  larger  than  the 
male,  now  measures  nearly  a  foot  in  length  from  point  of 
yellowish  beak  to  tail ;  length  of  vring  from  flexure  is  seven 
inches.     It  has  a  soft,  downy  appearance,  and  is  of  a  choco- 
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feathering  of  its  legs  and  feet — the  S.  passerina  having 
merely  a  few  hristle-like  feathers  on  the  toes  ;  hence  some 
naturalists  give  it  the  synonyme  of  Strix  nudipes. 

Only  one  or  two  instances  of  the  capture  of  Tengmalm's 
Owl  in  England  are  recorded.  I  have  seen  none  mentioned 
as  taken  in  Scotland. 

This  bird  was  captured  by  a  man  named  Lumley,  on  Cra- 
mond  Island,  during  the  severe  snow  storm,  with  easterly 
wind,  about  the  end  of  the  year.  On  entering  the  stable, 
Lumley  was  startled  by  the  bird  flying  about,  and  attempt- 
ing to  escape  at  the  opened  door :  he  struck  it  down  with 
his  hand,  and  captured  it.  It  was  then  taken  to  Mr  George 
Hutchison,  gardener  to  Graigie  Halket  Inglis,  of  Cramond 
House,  Esq. ;  and  was  sent  by  Mr  George  Sanderson,  George 
Street,  for  exhibition  to  the  Society,  and  for  the  determina- 
tion of  its  species. 

(2.)  Lanius  excubitor.  The  Oreat  Grey  Shrike. — A  spe- 
cimen of  the  Great  Grey  Shrike  was  exhibited.  It  was  shot 
in  Peeblesshire  about  the  10th  or  11th  of  Jauuary,  and  was 
intended  to  be  added  to  the  museum  in  the  Chambers 
Institution,  Peebles. 

(3.)  Turdus  musicus.  The  Song  Thrush, — A  pure  white 
variety  of  the  Song  Thrush ;  was  shot  in  a  turnip  field  at 
Boslinlee,  near  Boslin,  in  the  month  of  October,  by  Mr  John 
Dickson,  gunmaker.  Princes  Street,  who  has  sent  it,  at  Dr 
Smith's  desire,  to  be  exhibited. 

(4.)  Alcedo  ispida.  The  King  Fisher, — Mr  David  Carfrae 
sends  for  exhibition  two  specimens  of  our  beautiful  King 
Fiaher.  The  one  was  shot  about  a  fortnight  ago  on  the 
Water  of  Leith,  near  Slateford;  the  other  in  the  same 
locality,  about  a  month  since.  They  are  ordinary  residents, 
bat  are  now  very  rare  in  this  neighbourhood. 

(5.)  Hybrid  Grousej  between  Blackcock  and  Bed  Grouse. 
— The  bird  now  exhibited  is  probably  the  offspring  of  a 
male  Blackcock,  Tetrao  tetrix.  Pen.,  and  a  female  Eed 
Grouse,  Lagopus  scoticus.  It  bears  considerable  resemblance 
to  etch  parent,  and  is  intermediate  in  size,  the  length  of  the 
staffed  bird  being  rather  more  than  nineteen  inches. 
The  general  colour  of  plumage  above,  is  dark  brown. 
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mottled  with  reddi^-bro'wD,  alnost  black  on  Bides  of  head, 
and  part  of  back ;  feathers  of  head  and  neck  mottled,  and 
many  of  them  edged  with  white ;  npper  part  of  back  mot^ed 
over  with  yellowish-red  or  light  brown,  with  here  and  there 
a  feather  nearly  black ;  scapulars,  greater  and  lesser  wing 
coverts,  are  many  of  them  tipped  with  white ;  primaries 
browD,  third,  fourth,  fifth,  and  sixth,  mottled  on  the  outer 
web  with  white;  secondaries  mottled  with  reddiah-bromi, 
and  tipped  with  white. 

Tail  black,  of  eighteen  feathers,  like  black  gronse ;  the 
red  groose  having  sixteen  feathers.  The  four  outer  feathers 
elongated  and  slightly  curved  outwards ;  fourth  feather  very 
slightly  longer  than  the  others ;  two  central  feathers  of  tail 
mottled  over  with  reddish-brown,  and  edged  vrith  white 
across  the  point  of  feather ;  upper  tail  coverts  dark  brovm, 
mottled  with  reddiah-brown,  and  slightly  tipped  with  white. 

Below,  breast  nearly  black  ;  feathers  of  abdomen  sli^tly 
mottled  vrith  reddish-brown,  and  many  of  them  broadly 
tipped  vrith  white ;  vent  white ;  under  tail  coverts  brovm, 
hnndly  tipped  vrith  white ;  tinder  surface  of  wings,  and  asil- 
laries  white. 

Legs  closely  covered  all  round  with  white  and  grey 
featherst  like  red  grouse,  which  also  cover  the  toes  for  half 
their  length  (ezciodiog  the  claws) ;  toes  covered  above  writhe 
transverse  scntellsB,  on  each  side  of  which  are  a  row  o^£ 
eqa&re^Bhaped  ecalee,  and  beyoiid  this  a  fringe  or  margin  cr^ 
tiniform  scales— as  in  black  groose. 

Istato  Tilth  otJier  grouse  i^— - 
^^  1  or  12th  ^ 
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exhibited.  The  bird  does  not  assume  the  white  plumage 
QQtil  the  second  antmnn.  It  was  shot  by  Captain  Firman, 
B.N.,  at  Taynash,  Argyleshiie,  in  the  beginning  of  this 
month.  Its  pinmage  very  much  resemblea  the  adult  female ; 
it  IB,  however,  rather  larger  in  size,  meafiuring,  when  staffed, 
sixteen  inches  in  length  (the  female  being  about  fourteen 
inches  long).  The  smaller  wing  coverts,  instead  of  being 
pure  white,  are  edged  with  dusky  brown,  and  it  shows  no 
patch  of  black  at  the  base  of  the  upper  mandible,  and  round 
eye,  in  the  reddish-brown  of  head,  as  in  the  adult  female  and 
male ;  resembling  in  this  respect  the  young  female.  The 
trachea  of  the  bird  which  was  exhibited  shows  the  charac- 
terietic  dilated  box  at  its  bifurcation ;  this  is  awanting  in 
the  female. 

The  smew  \a  a  bird  of  eastern  Europe,  and  is  only  an 
occasional  viaitor  or  straggler  to  Scotland,  being  more  fre- 
quently seen  in  the  south  of  England.  One  or  two  speci- 
mens taken  in  Scotland  have  been  previously  exhibited  to 
the  Society. 

The  very  cold  weather  of  the  winter,  he  might  remark, 
had  been  very  severe  on  many  of  our  small  birds,  as  well  as 
on  our  regular  winter  visitors,  great  numbers  of  which  had 
been  destroyed. 

VX  Petiomjioii  muimw.     Tht  Sea  Lanpny.    EzhSiiltd  by  Johh 
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VII.  Sjpeciment  ofwmout  Marine  Animals^  sent  by'Dt'KW,  Dubuc, 
RN.y  from  Ceylon^  Sc,  toere  exhibited  by  Mr  Jambs  B.  DAVTEa 

A  small  Physalia  (Portuguese  man-of-war)  from  the  shore 
at  Eurrachee,  Sciiide.  Specimens  of  a  species  of  Pinna,  both 
dry,  and  dissected  in  spirit,  from  Trincomalee,  Ceylon  ;  two 
species  o{  Pinnotheres  (a  small  crab),  one  of  which  iuhabits 
the  interior  of  the  shell  of  Pinna^  and  the  other  the  Placuna 
placenta,  also  from  Ceylon. 

Specimens  of  the  Trepang,  or  edible  Holofhuria,  in  spirit, 
and  dried,  as  for  the  Chinese  market.  Begardiug  these,  Dr 
Duhnc  supplies  the  following  notes : — "  Whilst  at  Trinco- 
malee, in  the  summer  of  last  year,  in  medical  charge  of  the 
hospital  hulk  Sapphire,  my  attention  was  drawn  to  a  species 
of  Holothuria^  very  abundant  on  the  sandy  bottom  of  the 
inner  harbour,  at  a  depth  of  about  two  or  three  fathoms. 
The  animal  is  of  a  yellowish-brown  colour,  the  skin  over  the 
dorsal  aspect  being  tough  and  coriaceous.  The  ventral  sur- 
face presents  numerous  ambulacra,  and  is  of  a  pale  colour, 
and  close  to  the  anal  orifice  there  is  the  retractile  branchial 
tuft.  At  Naples  the  Holothuria  tabulosa  is  employed  as  an 
article  of  diet,  and  at  the  Marianne  Islands  the  Holothuria 
guamensis;  whilst  the  Chinese  prefer  the  Holothuria  edulis, 
or  Trepang,  which  is  common  in  the  Chinese  seas,  princi- 
pally at  the  Anamba  Islands,  where  the  Malays  fish  for  it 
with  hooks  fastened  to  the  ends  of  long  bamboos.  They 
are  then  cut  open,  eviscerated,  dipped  in  boiling  water,  and 
dried  in  the  sun.  It  was  with  some  interest  I  learned 
that  they  were  prepared  in  the  way  mentioned  above  at 
Trincomalee,  for  the  Chinese  market.  The  natives  dive  for 
them,  as  they  are  not  familiar  with  the  use  of  the  dredge." 


Wednesdayy  27ih  February  1861.— James  M'Bain,  M.D.,  R.N.,  Pre- 
sident, in  the  Chair. 

Thomas  Robertson,  Esq.,  Minto  Street,  was  elected  a  member  of  the 
SodoCy. 

The  following  donations  to  the  library  were  laid  on  the  table,  and 
thanks  were  voted  to  the  donors : — 

1.  Dflioription  of  the  Plant  which  prodnces  the  Ordeal  Bean  of  Calabar. 
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By  Pn&Hor  RJfonr.— From  the  Author.  3.  Tnuuutiou  of  the  Bo- 
tenidlBcMietj.  Vol.VI.,PutlII.  Ediubnrgli,  I860.— From  the  So<netr. 
3.  On  the  Tertiazy  D^oHta  •Mooutod  with  Tr»p-Baek  ia  the  But  bidiee. 
By  the  Rev.  Stephen  Hislop. — From  the  Author.  4.  On  the  Arrmnge- 
mant  ot  the  MaaanlBr  Fibres  of  the  Ventrieolv  Porfioii  a(  the  Heut  of 
the  HMimikl.  By  Jsmea  Pettigrew,  Etq.— From  the  Author.  6.  The 
Qnarterly  Jonraal  of  the  Oeoli^ical  Society.  No.  62,  May  1860.  Vol 
XVI.,  Part  II,— From  the  Society.  6.  Jahrboch  der  Kuaerlich— Ko- 
niglicheii.  Qeologisoheii  Reichtanitalt,  1860.  XL  J'fthrgang,  Xo.  I.,  Jml, 
Feb.,  Man.  Wien. — From  the  Imperial  Oeologieal  Sodety  of  Vienna. 
The  Commnnicationa  read  were  ai  foUowi : — 

L  Obiination*  on  Britith  Zoophytee  and  Protocok. 

On  Atnetylia  palliata  and  eoodnea  (new  apeciei)-    By  T.  STKnnii.i. 
Wjmht,  M.D. 

1.  AtrattylU  patliaia,  a.  *p.  Fl.  XI.  fig.  6. 
Polypidom  creeping,  closely  reticnlate.  Polype  fusiform, 
shortly  stalked,  minute,  white,  with  eight  alternating 
tentacles ;  body  of  polyp  clothed  with  a  thick  layer  of 
'  colletodenn.'  Free  medusoids  apringing  from  meshes  of 
polypary,  with  four-lipped  peduncle ;  four  lateral  canals; 
two  long  marginal  tentacles  and  two  tentacular  tubercles 
alternately  placed. 

This  zoophyte  was  found  on  a  shell  inhabited  by  Poffttnu 
BenhardMB,  at  Granton.  When  first  observed,  its  closely- 
set  and  dense  white  polyps,  surrounded  by  their  gelatinous 
,  were  mistaken  for  a  mass  of  minute  ova.     These 
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and  foar  other  tubercles  appear  on  the  marginal  canal,  as 
shown  in  fig.  8 — a  change  analogous  to  that  undergone  in 
BougainviHea  Britannica. 

2.  Atractylia  coccinea^  n.  sp. 

Polypidom  creeping,  widely  reticulate.  Polyp  t'usifonn,  set 
at  an  obtuse  angle  to  its  stalk,  rich  crimson  or  pink,  with 
eight  alternating  tentacles,  four  long  and  four  short. 

This  zoophyte  was  found  at  Inchgarvie  in  August  last, 
growing  on  the  roots  of  Laminaria  saccluirina.  The  poly- 
jMury  consists  of  an  open  network  of  milk-white  fibres,  which 
closely  invests  the  branches  of  the  root.  From  this  net 
work  the  polyp-stems  are  given  off^,  each  about  a  quarter  of 
an  inch  in  length,  of  a  rich  pinkish  cream-colour,  and  bear- 
ing at  its  summit  a  single  crimson  polyp  with  a  double  row 
of  transparent  colourless  tentacles.  The  body  of  the  polyp 
is  fusiform,  sometimes  nearly  cylindrical,  and  consists  of  an 
endoderm  having  its  cells  laden  with  granules  of  the  richest 
carmine-colour,  covered  by  an  ectoderm  of  transp  arent 
white — a  white  blond  dress  over  a  crimson  satin  petticoat. 
The  polyps,  like  others  of  this  class,  have  the  habit  of  turn- 
ing themselves  inside  out,  when  the  internal  surface  of  the 
deep-coloured  velvety  endoderm  is  readily  observed.  On 
sacb  occasions  masses  of  granular  matter  are  frequently 
ejected,  which  are  composed  of  small  pigment-globules  filled 
"with  crimson  fluid.  The  tentacles  are  eight  in  number, 
four  of  which  are  long  and  held  nearly  erect,  and  alternate 
with  the  rest,  which  are  shorter  and  more  expanded.  The 
thread-cells  are  inconspicuous. 

This  beautiful  little  zoophyte,  when  seen  with  a  single 
lens,  presents  a  perfect  garden  of  minute  animal  flowers 
covering  the  roots  of  the  sea-weed.  The  reproductive  appa- 
ntufl  was  not  observed. 

8.  On  Rhizopod  Structure. 

One  of  the  most  interesting  and  important  questions  of 
die  day  to  the  comparative  physiologist  is  that  of  the  con- 
ititlition  of  Bhizopod  structure.  The  Foraminiferous  or  Ehi- 
popod  animals  are  before  our  microscopic  eye  every  day.  We 
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Bee  their  beautifully  chambered  shells  imitating  some  of  tbe 
most  graceful  objects  of  nature  and  art, — the  living  streams 
of  nearly  fluid  sarcode,  of  which  they  are  composed,  flowing 
forth  from  the  almost  invisible  pores  of  their  shells,  uniting 
with  each  other,  and  forming  glairy  masses,  and  reticula- 
tions, and  expansions,  which  absorb  animal  matter  coming 
in  contact  Viitli  them, — single  and  compound  animals  build- 
ing their  aggregated  homes  in  the  most  graceful  lines  ami 
spirals, — single  dwellings  and  populous  towns  slowly  moving 
along,  of  which  tbe  inhabitants  are  but  patches  of  transpa- 
rent slime, — vast  Polytbalamian  cities,  where  tbe  huge  pri- 
mordial Bhizopods  reign,  surrounded  by  the  multitudes  of 
theirdwarfeddescendauts.in  widening  circles  and  triple  tiers- 
Such  is  Rhizopod  life.     At  present  no  true  generative  ele- 
ments have  been  recorded  as  discovered  in  the  Khizopods, 
though  Carpenter  and  Schultze  have  noticed  bodies  which 
they  have  suspected  to  be  ova.      In  the  autumn  of  1S59  I 
was  preparing  a  number  of  specimens  of  Hydractinia  for  tbe 
microscope.     They  were  first  soaked  in  whisky  for  several 
weeks,  then  immersed  in  dilute  nitric  acid  to  remove  them 
from  the  crab's  shell,  and  finally  washed  in  strung  spirit, 
and  put  up  in  Canada  balsam.     On  examining  one  of  these  . 
preparations  under  the  microscope,  it  was  found  that  tw(»^^ 
specimens  of  Truucatulina  had  been  accidentally  prepajeiH! 
at  the  same  time.     The  development  of  Truucatulina  "'''"     ^^^^ 
meuces  with  a  single  cell ;  this  multiplies  by  gemmation  ir^  _^^ 
series  until  a  colony  of  animals  is  formed,  each  larger  tlia.^^^ 
its  predocessor,  arranged  in  a  spiral,  somewhat  resemblii::^.-^^    -[ 
the  shell  of  the  Nautilus.     In  the  Nautilus,  the  last  chamb::::^^.-    --*^° 
of  the  shell  only  is  occupied;  but  in  TruucatuUna  ev<^   ^^^^ 
chamber  contains  its  tenant,  while  the  wliole  colony  -V 

united  by  a  band  of  earcode,  which  passes  fiQ^o  cbarob^^:;^V^^'  * 
chamber  along  tlie  inner  curvature  of  tU^  obeU-  AiV^^.^'^^C 
cells  or  houses  in  this  Rhizopod  town  at^,^  t^  o^  ^^"x^  ~'^11  ''*' 
pores,  from  which  the  inhabitants  prol-rx^.  ■*  xW^  A«!;^J^"-^^io'* 
arras  of  slime  in  search  of  prey,  or  to  irnr-.^^  o^e  b6?*i^^^^^'"'* 
frum  place  to  place.  When  the  Trunca.-^^r^^ ,  g.  Va  V^ea^;^--*ablag 
liefore  meotioQed,  tbe  shell  is  remove  «^,J_^^'^  ^  ■Ocie  ^>,^^  ^ated  « 
zooids  hy  theirconnectin^^^.*^  J,,  oO'^^epara' 

e  of  tl 
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two  Truncatulinaa,  when  examined  by  aid  of  the  microBcope, 
was  found  to  consist  entirely  of  homogeneous  matter ;  but 
the  other  presented  a  far  different  appearance.  Its  segments 
or  zooids,  and  their  connecting  bands,  all  ap)>eared  to  be 
enclosed  in  a  well-defined  membrane.  Each  segment  was 
nearly  destitute  of  sarcode,  and  contained  a  highly  refrac- 
tive body,  in  which  appeared,  with  the  utmost  distinctness, 
a  germinal  vesicle  or  spot.  I  can  regard  this  body  only  as  a 
^"^  oggf  which  has  been  developed  at  the  expense  of  the 
sarcodal  element  of  the  segments,  in  many  of  which  the  repro* 
ductive  process  is  occurring  simultaneously.  Yet  it  may  be 
objected  that  the  ova  in  the  larger  segments  are  greatly 
larger  than  the  young  or  original  animals  of  Truncatulina. 
In  some  animals,  however,  as  in  Spongilla,  Gregorina,  &c., 
many  individuals  are  produced  from  a  single  egg ;  and  it  is 
not  improbable  that  a  process  of  great  division  of  the  egg  or 
•warming  may  take  place  in  Truncatulina,  by  which  a  great 
number  of  animals  may  be  produced  from  each  segment. 

U.  Kote  on  the  Occurrence  o/Trilobites  in  the  CarhoniferatM  Limeetonee 
o/Fi/eehire.    By  R.  U.  Tbaquais,  Eaq.    (Specimens  exhibited.) 

In  the  neighbourhood  of  St  Andrews,  Fifeshire,  remains 
of  a  trilobite  (GriffiHiidea  mucronatua—WCoj)  are  pretty 
^x>mmon  in  the  shale  overlying  the  thick  bed  of  limestone 
■worked  at  Ladeddie,  Wilkiestou,  and  Newbigging,  and  be- 
longing to  the  Carboniferous  Limestone  series. 

At  each  of  these  quarries  the  limestone  itself  is  hard,  blue, 

*nd  crystalline,  and  contains  but  few  fossils;  but  these, 

^^nsisting   of  corals,  polyzoa,  shells,  and    trilobites,  are 

abundant  in  the  overlying  shale,  though  generally  in  a  very 

"•fiTiuentary  condition.    This  is  especially  the  case  at  Lad- 

^^^»  and  combined  with  the  soft  and  friable  consistency 

^f  tile  sbalo  renders  it  diflBcult  to  obtain  good  specimcus 

WQtn  tj^  J^ality.    At  Wilkieston,  however,  the  shale  has 

•••OUI0J     jixore  firm  and  slaty  aspect,  and  the  contained 

■•^■■fls  %f^;jx  ^  much  better  state  of  preservation. 

2^e  tfMd'^^^^  occur  for  the  most  part  in  a  very  disjointed 
^  ^^^tmacM-  '**^  condition,  entire  specimens  with  head, 
^'Hct^i^^^^^iients,  and  caudal  shield  in  apposition,  being 
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very  rarely  met  with.  By  far  the  most  abundant  relics  are 
the  caudal  shields,  or  pygidia,  which  are  sometimes  found 
two  or  three  lying  together  on  one  small  piece  of  shale. 
The  head  is  of  rarer  occurrence ;  it  is  sometimes  found  en- 
tire, but  very  frequently  disjointed,  the  glabella,  at  central 
part,  lying  apart  from  the  two  lateral  cephalic  shields.  Of 
entire  trilobitea  I  found  one  Tery  good  specimen  (in  the  ex- 
tended position)  at  Wilkieston,  and  two  doubled  or  rolled 
up  (after  the  manner  of  certain  OniadcUB  when  alarmed). 
Mr  Walker,  of  the  TJniTereity  Museum,  St  Andrews,  showed 
me  also  a  very  good  specimen  of  the  entire  animal  extended, 
which  he  obtained  at  Ladoddie. 

III.  Note  on  tht  Expotwre  of  the  LO>art<m  Old  Rtd  Sanditont  Conglome- 
rate Bed,  in  a  Quarry  reemtfy  opened  near  the  Orange  Bouge,  Nae- 
ingtim.     Sf  Amdkev  TAVLOk,  Esq. 

The  existence  of  the  conglomerate,  only  visible  for  a  few 
yards  at  Liberton  Brae,  and  sinking  to  the  E.S.E.  at  about 
35°,  was  noted,  so  far  back  as  1839,  by  Cunningham,  in  his 
prize  essay  on  the  Greology  of  the  Lothians.  In  tho  excellent 
descriptive  catalogue  of  the  rock  specimens  in  the  Jermyn 
Street  Museum,  Mr  Geikie  catalogues  this  rock  as  a  cal- 
careous conglomerate;  being  one  of  the  passage  beds  between 
the  Old  Ked  Sandstone  and  Lower  Carboniferous  series ;  the 
basis  being  stated  to  be  a  calcareous  sand,  with  the  pebbles 
generally  well  rounded,  and  consisting  partly  of  a  compact, 
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Grange  House,  a  quarry  has  recently  been  opened,  in  which 
a  conglomerate,  precisely  similar  in  mineral  composition  to 
that  of  Liberton  Brae,  is  disclosed.  The  bed  has  been 
opened  at  its  outcrop  with  the  surface ;  and  this  may  be 
traced  as  an  elevated  ridge,  running  nearly  in  the  direction 
of  Professor  Syme's  villa  on  the  one  hand,  and  Marchbank 
on  the  other.  The  dip  of  the  exposed  beds,  about  25*",  is 
N.E.,  similar  to  that  of  the  Grange  Quarry.  The  mineral- 
ogical  character  of  the  bed  varies  very  much  even  in  the 
small  space  exposed.  For  while  the  conglomerate  structure 
is  manifest  in  that  part  in  proximity  to  Grange  House,  the 
exposed  beds  in  the  Morningside  direction  exhibit  the  ap- 
pearance of  a  coarse-grained  sandstone,  with  here  and  there 
a  pebble  interspersed, — in  short,  very  much  the  structural 
appearance  presented  by  the  lower  beds  of  the  old  Grange 
Quarry,  situated  a  short  distauce  above  this  new  one.  The 
exposed  beds  we  are  describing  are  generally  very  fissile ; 
several  vertical  dislocations  are  exhibited ;  they  are  five  feet 
in  depth,  being  bounded  below  by  a  seam  of  brownish  yellow 
clay,  very  similar  to  that  exhibited  beneath  the  greenstone  of 
Salisbury  Crags.  The  direction  of  this  bod ,  which  is  generally 
synchronous  with  the  rest  of  the  Lower  Carboniferous  series 
surrounding  the  city,  and  its  position  being  considerably  be- 
yond the  supposed  fault,  skirting  the  valley  of  the  Braids, 
throws  great  doubt  on  the  stratigraphical  importance  as- 
signed to  the  Liberton  conglomerate.  Both  beds  evidence 
a  rapid  current,  carrying  with  it  debris  from  the  outlying 
flanks  of  the  Braids  and  the  Pentlands ;  but  that  they  are 
the  passage-beds  of  one  great  life  system  into  another,  has 
by  no  means  been  proved.  The  method  of  seeking  the 
classification  of  the  English  carboniferous  beds  in  the  Scot- 
tish system,  neglecting  the  physical  proofs  whether  such 
beds  really  exist,  has  done  much  to  involve  in  confusion  the 
physical  geography  of  Britain  during  the  Coal  era.  The 
appearance  of  the  Liberton  bed  at  the  Grange  may  be  chro- 
nicled, then,  as  one  more  fact  tending  towards  the  conclu- 
Bions  of  that  increasing  class  of  geologists  who  hold  that  the 
Scottish  and  Irish  carboniferous  beds  are  not  on  the  same 
geological  horizon  with  those  of  England,  but  belong  to  an 
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eorliM  age,  vhich  the  prc^rese  of  palaeoatology  may  yet 
demonatrate  to  have  a  closer  affinity  to  the  DevoniaD  than 
the  trae  Carboniferous  syetem. 

IV.  On  tft«  Oecwrrtnos  of  tht  Argn^int,  Awhoog,  and  ot/tar  FitheM,  oh 
tht  OoMtofGaithneti  i  leilh  a  Kote  on  the  Termination  of  tht  VertebnU 
Cotwmn  in  the  Tailt  of  tht  Salmon  tribe.     Bj  Chaklu  W.   Puch, 

(Mailer's  Topknot  was  exhibited,  and  also  specimens  of 
the  tails  of  salmon,  smolt,  and  trout,  showing  the  upward 
terminal  turn  of  the  vertebral  column.) 

I.  Soopelui  Ilambolcltii.    (Cu<rier.)     The  Argentine. 

A  fiue  specimen  of  this  really  handsome  little  fish  was 
picked  up  on  Shaltigo  beach,  Wick,  on  the  15th  January 
last,  by  Mr  William  M'Leod,  pilot.  He  had  kept  it  in  his 
pocket  for  a  day  or  two  before  giving  it  to  me,  and  shown  it 
to  many  as  the  young  of  the  herring.  It  is  somewhat  in- 
jured in  the  fins  by  the  handling,  but,  on  the  whole,  is  in 
pretty  good  condition.  The  spots  on  the  lower  part  of  the 
body  are  very  distinct ;  the  row  above  these  not  so  clear ; 
those  on  the  head  and  gills  perfect.  Its  length  about  1{ 
inch,  depth  nearly  half  an  inch.  When  examining  it  to 
observe  the  fins,  a  great  deal  of  oil  oozed  out  of  it,  covering 
large  spaces  on  my  fingers.  In  the  second  edition  of  Yar- 
rell's  "  British  Fishes,"  1851,  pp.  161  to  168, 1  find  that  it 
has  been  taken  at  Orkney,  Firth  of  Forth,  Yorkshire,  and 
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nets  during  the  herring  fishing  season.  I  have  seen  two 
yery  fine  specimens.  This  is  coosidered  a  dangerous  fish, 
and  fishermen  stung  by  it  have  been  lamed  for  life.  In 
some  countries  there  is  a  law  compelling  the  fiBhermen  to 
cut  off  the  dorsal  fin  before  bringing  them  ashore»  under 
pain  of  a  penalty  if  they  neglect  doing  so. 

3.  Tradimiu  Vipera.    (Curier  et  Valenciennes.)    Ltuer  Weever, 

Common  in  the  sand  at  times  at  the  back  of  the  pier  here, 
and  as  well  in  other  localities.  In  Cornwall  this  is  called 
"  a  bishop.**  As  people  are  often  stung  by  these  fishes,  I 
hope  it  will  not  be  considered  trifling  if  I  mention  an  ex- 
cellent and  almost  instantaneous  remedy  for  these  wounds. 
Many  boys  were  cured  by  me  in  Cornwall  when  they  had 
caught  these  Tartars,  by  applying  sweet  oil  with  some  laud- 
anum mixed  with  it.  I  never  knew  it  to  fail.  The  belief 
diere  is,  that  any  one  thus  wounded  will  get  no  relief  from 
the  pain  and  swelling  until  after  the  going  down  of  the  sim : 
this  remedy  has  shaken  the  superstition.  I  have  met  with 
a  similar  belief  in  many  other  places,  not  only  as  regards 
the  sting  of  the  weever,  but  of  the  bite  of  snakes. 

4.  Engranlis  Encrasicolus.     (Fleming.)     The  A^icJiovy, 

A  fine  specimen  of  this  great  delicacy  was  taken  off  here 
in  a  drift-net  amongst  herrings  in  August  1860.  I  am  in- 
debted to  Mr  David  Gunn  of  this  place  for  it.  It  is  common 
in  the  Mediterranean,  occurs  occasionally  on  the  coast  of 
Norway,  and  in  the  Baltic,  "  but  is  not  mentioned  by  Dr 
Johnston  as  having  been  taken  on  the  coast  of  Berwickshire, 
nor  does  Dr  Pamell  include  it  in  his  fishes  of  the  Forth." 
This  capture  adds  another  locality. 

5.  MonoohiroB  Linguatuliu.*    (Cuyier.)    The  Solenette, 

I  have  taken  this  pretty  little  sole  out  of  the  stomachs  of 
fishesi  both  here  and  at  Peterhead.  Having  often  got  it 
fix>m  trawl-boats  in  Cornwall  and  Suffolk,  I  am  well  ac- 
quainted with  it.  To  be  certain  about  those  got  in  Scotland, 
I  teaited  the  scales  under  the  microscope  before  admitting 
them  to  my  list. 

'*  Thk  flih  WW  added  to  the  list  of  fishes  taken  in  the  Firth  of  Forth,  in 
ttp  iMt  Report  of  the  Committee  on  Marine  Zoology  of  the  Society. 
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6,  RhomboB  Hirtu.  (Yurel.)  Muihr'a  Toptnol. 
I  am  indebted  to  my  friend  Mr  Dick  for  a  fine  specimen 
of  this  carioUB  fish.  It  was  taken  in  the  Fentland  Firth 
off  Tharao.  The  under-side  of  the  specimen  is  perfectly 
smooth.  It  measures  7}  inches  in  length,  by  4}  inches  in 
its  greatest  breadth. 

7.  Orthi^ricciii  Mola.    (Schneider.)    Tlu  Short  Sun  Fith. 

8.  Ltmna  Camnbicft.    (Curier.)    Tht  Farbtaglt. 

Seldom  a  herring  fishing  passes  without  specimens  of  both 
being  captured  in  the  nets,  &g.  Last  year  the  sun  fish  was 
rather  abuodant.  It  is  often  lifted  by  its  fins  into  boats 
when  basking  in  the  sun. 

As  it  is  not  my  intention  now  to  give  a  list  of  all  the 
fishes  observed  by  me  on  this  coast,  I  shall  conclude,  by  way 
of  tail-piece,  with  a  few  words  on  some  of  the  last  joints  of 
the  vertebral  column  of  the  salmon  tribe,  for  they,  like  the 
tail  of  Luath's  dog,  have  an  "  upward  curl."  Some  months 
since  I  was  eating  for  breakfast  a  trout,  when,  to  my  sur- 
prise, I  found  that  it  had  a  crooked  tip  to  its  vertebral 
column.  Since  then  I  have  found  this  to  be  constant  in 
trout  of  all  sizes,  whether  from  rivers,  lochs,  or  the  sea ;  and 
that  salmon,  from  the  smolt  to  old  age,  have  it  also,  as 
may  be  seen  by  the  tails  herewith  sent.  The  three  last 
joints  of  the  vertebral  column  take  a  turn  towards  the  edge 
of  the  npper  lobe  of  the  tail,  the  tip  of  the  last  joint  is 
pointed,  and  from  it  a  strong  cartilaginous  cord  is  continued 
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mation,  and,  if  new,  examine  for  themselves.  I  ought  to 
obsenrei  that  I  am  quite  aware  that  this  upward  turn  is,  as 
a  fostal  Che,  well  known  :  it  is  of  adult  fish  that  I  now  speak. 
Whether  new  or  not,  it  appears  to  have  escaped  Cuvier's 
notice,  for  he  says,  "  The  one-sided  condition  of  tail  exists 
in  no  recent  osseous  fish  known  to  naturalists,  except  the 
bony  pike, — a  Sauroid  fish  of  tlie  warmer  rivers  of  America." 
Such  is  no  longer  the  case,  for  the  trout  and  salmon  of  our 
coast  must  be  added  to  it ;  not  having  had  an  opportunity 
of  examining  any  other  of  the  Salmonida),  I  cannot  say 
whether  this  peculiarity  runs  through  the  whole  family. 

Tlie  Secretary  exhibited  several  diagrams  in  illustration 
of  some  of  the  various  degrees  of  change,  which  appear  to 
have  taken  place  in  the  caudal  termination  of  the  vertebral 
column  of  fishes,  from  the  Silurian  periods  to  those  of  our 
own  day. 

It  was  stated  that  Professor  Gtoodsir  had  been  in  the 
habit  for  many  years  of  exhibiting  and  describing,  in  his 
lectures  on  comparative  anatomy,  the  upward  terminal  curve* 
of  the  vertebral  column  in  the  tail  of  fishes.  It  was  a  fact 
long  known  to  Knox  and  to  other  anatomists  here.  Mr 
Peach,  however,  had  the  merit  of  discovering  a  fact,  pre- 
viously unknown  to  himself,  and  of  calling  special  attention 
to  it,  in  relation  to  the  fossil  fish  of  past  ages. 

V.  Ornithological  Notes. 
(1.)  Larus  glaucua.     Olaucom  OuU,     By  P.  A.  Dassauville,  Esq. 

Mr  Dassauville  exhibited  a  specimen  of  the  glaucous  gull, 
Lotus  glaucus  (Temm),  sent  by  Mr  Small,  bird-stufier.  It 
was  recently  shot  by  R.  J.  Hebden  of  Eday,  Esq.,  Orkney, 
and  appears  to  be  in  the  pale  yellowish  grey  mottled  plum- 
age of  its  second  winter.  The  bird  is  rare,  and  is  not  known 
to  breed  in  any  part  of  the  British  Islands. 

(2.)  Cygnoa  Bewickii.    Bewick's  Swan,     By  John  Alex.  Smith,  M.D. 

Dr  Smith  exhibited  a  fine  specimen  of  our  smallest  British 

swan,  Cygnus  Betvickn  (Yar.),  which  was  killed  on  Loch 

*  t^ide  Handbach  der  Zoofomii  von  V.  Siebold  und  von  Hermann  Stanniiis. 
Berlin,  1864.— Et>. 

VOL.  II.  2  L 
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Lomond  in  the  beginning  of  January  last.  Tbe  bird  was 
Bent  b;  Sir  James  Colquhoun  of  Luss,  Sart.,  to  Mr  Small, 
bird-stuffer,  for  preservation.  Bewick's  swan  is  distinguished 
from  the  other  swans  by  its  smallei  size,  and  by  the  yellow 
spot  on  the  base  of  the  bill,  which  colour,  however,  does  not 
reach  to  the  nostrils.  Irides  orange-yellow.  Bewick's  swan 
does  not  appear  to  be  common  in  Scotland,  or  it  may  not 
have  been  distinguished  in  many  cases  from  the  common 
wild  swan  or  Hooper. 

Of  the  four  swans  noticed  in  Britain,  two— the  Hooper  and 
Bewick's  swan — have  the  base  of  the  bill  yellow,  and  the  front 
black ;  and  have  the  trachea  elongated,  and  a  loop  of  it  en- 
closed in  the  dilated  keel  of  the  breast  bone.  The  other  two 
—the  Mute  swan  and  the  Polish— have  the  base  of  the  bill 
black,  and  the  front  yellow,  and  have  apparently  no  elonga- 
tion of  the  trachea;  and  no  enclosure  of  it  in  the  breast  bone. 

Wednesday,  27th  March  1861.  Thohas  SiKRBtu.  Wuoht,  M.D., 
Pretident,  in  the  Chair. 

Tbe  following  gentlemeD  were  elected  Members  of  the  Society : — 
Mr  HuoB  FcLTON,  Depntj  Harboar-MMter,  Onuton ;  Jambs  Stkdtheu, 
M.D.,  Chulotte  Street,  I^ith ;  Joan  Wilson,  Eiq.,  Janefield  House, 
Dnddingrton ;  Alkxakabb  Losah,  £aq-,  Teind  Office,  H.M,  Qeaerkl  Re- 
girter  Home. 

As  Non-Reiident  Members : — Bobbbt  LoaAM,  Esq.,  Snrgeoo,  Lanark ; 
■ad  Rer.  John  SrsiTTHEBa,  Minister  of  Frastonpans. 

The  following  don&tions  to  the  Library  were  laid  on  tlie  table,  and 
thanb  Toted  to  the  donor* : — 
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Bembling  so  closely,  in  that  state,  the  larva  of  the  common 
Oheimaichia  brumata,  as  to  be  almost  undistinguishable. 

II.  lUmarks  on  some  Comparative  Anatomical  Distinctions  between  the 
Skull  of  the  Man&tas  Senegalensis  and  that  of  a  Manatee  from  the 
Bay  of  Honduras,  By  Jambs  M'Bain,  M.D.,  R.N.  (Specimens 
exhibited.) 

The  skull  of  a  Manatee  from  the  Bay  of  Honduras,  which 
I  now  exhibit  to  the  Royal  Physical  Society,  W8W  presented 
to  the  Hunterian  Museum  of  Glasgow  about  seventeen  years 
ago,  along  with  a  considerable  portion  of  the  skeleton,  by 
Mr  James  Banks,  late  of  Belize,  Honduras,  but  latterly  re- 
siding at  Prestonpans.* 

In  the  remarks  which  I  shall  have  occasion  to  make  on 
this  skull,  it  will  be  necessary  to  refer  to  the  "  Notice  of  a 
Skull  of  a  Manatee  from  Old  Calabar,"  which  I  read  at  a 
meeting  of  the  British  Association  at  Aberdeen  in  Septem- 
ber 1859,  and  which  was  published  in  the  Proceedings  for 
that  year. 

In  the  skull  from  Old  Calabar,  which  I  have  brought  here 
for  comparison,  the  occipital  bone,  petro-mastoid,  and  tym- 
^  panic  bulla,  are  wanting ;  and  in  the  skull  from  the  Bay  of 
Honduras  there  is  a  transverse  section  at  the  base  of  about 
an  inch  in  breadth,  extending  across  between  the  tympanic 
bones,  which  involves  the  loss  of  nearly  the  whole  basi- 
occipital.  It  is  in  this  lost  part  that  several  of  the  princi- 
pal foramina  at  the  base  of  the  skull  are  situated. 

That  portion  of  the  crista  interna  formed  by  the  inner 
tables  of  the  frontal  bone,  extending  upwards  and  back- 
wards from  the  largely  developed  crista  galli  of  the  ethmoid 
in  the  skull  from  Old  Calabar,  is  almost  wanting  in  the 
skull  from  Honduras.  The  parietal  part  of  the  crista  in- 
terna in  the  latter  skull  is  well-marked,  increasing  in  size 
backwards  until  it  expands  into  a  largo  internal  occipital 
protuberance,  with  a  broad  transverse  ridge  which  separates 
the  cerebrum  from  the  cerebellimi.  The  palate  of  the  skull 
from  Honduras,  measured  from  the  incisive  edge  of  the  pre- 
maxillary  bones  to  the  posterior  part  of  the  spinous  cleft  of 

*  I  regret  to  see  a  notice  of  Mr  Banks's  death  in  the  "  North  British  Ad- 
yertiser/'  as  having  ocenrred  at  Prestonpans  on  the  6th  instant. 
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the  palate  bone,  is  8^  inches ;  from  this  point  of  the  palate 
bono  to  the  poBteri(»  edge  of  the  basi-sphenoid,  the  distance 
is  2J  inches  ;  the  length  from  the  incisive  edge  of  the  pre- 
maxillarieu  to  the  coalesced  basi-sphenoid  and  bagi-occipital 
is,  therefore,  II  inches,  or  half  an  inch  less  than  in  the  skull 
from  Old  Calabai ;  and  from  the  anterior  border  of  the  pre- 
maxillary  bones  to  the  anterior  edge  of  the  foramen  naagnnm, 
the  total  length  at  the  base  of  the  Honduras  skull  is  13 
inches.  The  pterygoid  bonee  are  2;^  inches  in  length,  with 
ft  smooth  outer  ridge  behind,  and  another  inner  ridge,  which 
terminates  in  a  short  obtuse  hamular  process.  They  coalesce 
with  the  pterygoid  processes  of  the  palate  bone,  which  are 
large,  twisted  backwards  and  outwards,  and  cover,  witliout 
concealing,  the  posterior  aveoli. 

The  foramen  magnnm  is  oval  transversely,  2  inches  from 
side  to  side,  and  an  inch  and  a  half  from  above  downwards. 
The  occipital  condyles  are  li^th  inch  in  length,  and  l^'atb 
inch  in  breadth,  and  approximate  to  each  other  in  front. 
The  paioccipital  wings  at  the  posterior  roots  of  the  condyles 
expand  upwards,  inwards,  and  outwards,  in  a  broad  semi- 
lunar form,  convex  above  and  concave  below,  where  they 
join  the  less  prominently  developed  mastoids. 

From  the  posterior  edge  of  the  foramen  magnum,  along 
the  perpendicular  occipital  spine,  to  the  large  straight  trans- 
verse occipital  ridge,  the  distance  is  S^^th  inches;  and  from 
the  middle  of  the  occipital  crest  to  the  anterior  incisive 
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row  at  first  where  they  bound  the  upper  part  of  the  tem- 
poral fossffi,  but  gradually  spread  out  into  thick,  broad,  tri- 
angular-shaped orbital  plates,  convex  above  and  concave 
beneath,  to  form  the  roof  of  the  orbital  chambers.  These 
orbital  plates  are  larger  than  in  the  African  skull.  The 
premaxillary  bones  are  7  inches  in  length,  and  extend  back- 
wards at  the  inner  edge  of  the  orbital  i)lates  of  the  frontal 
bone  for  about  2  inches  in  the  skull  from  Old  Calabar ;  the 
premaxiUaries  are  much  smaller,  less  deflected  in  front,  and 
terminate  behind  at  the  anterior  part  of  the  frontal  bone. 
The  distance  from  the  incisive  edge  of  the  premaxiUaries 
to  the  fore  part  of  the  orbital  cavities  is  5  inches,  or  an  inch 
less  than  in  the  African  skull.  The  orbital  cavities  are 
larger  and  more  rounded  in  the  Honduras  skull  than  in 
that  from  Old  Calabar.  The  length  of  the  zygomatic  pro- 
cess is  5  inches,  or  half  an  inch  less  than  in  the  African 
skull ;  it  is  also  much  less  massive,  more  curved  and  concave 
below.  The  glenoid  surface  is  more  elevated,  with  two 
deep  depressions  at  the  under  and  back  part,  which  are 
but  very  slightly  marked  in  the  African  skull.  The  malar 
bone  is  6^  inches  in  length,  and  extends  from  the  outer 
edge  of  the  glenoid  ridge  to  the  anterior  part  of  the  orbit. 
It  has  a  narrow  zygomatic  process  behind,  which  gradually 
expands  into  a  broad  vertical  maxillary  process,  which  ter- 
minates in  a  twisted  curved  horizontal  orbital  plate,  to  form 
the  outer  part  of  the  floor  of  the  orbital  cavity ;  and  this 
orbital  plate  rests  on  a  similar  curved  orbital  process  of  the 
superior  maxillary  bone.  The  inner  part  of  the  floor  of  the 
orbits  is  formed  by  a  bridge-like  process  of  the  orbital  plates 
of  the  superior  maxillary  bones,  which  extends  outwards 
from  the  alveolar  processes  of  the  upper  jaw.  There  is  a 
large  infra  orbital  foramen,  about  an  inch  in  diameter, 
opening  directly  in  front.  The  anterior  nasal  aperture  is 
considerably  larger  in  the  American  than  in  the  African 
skull,  although  the  extreme  length  and  breadth  of  both  is 
almost  the  same.  In  the  African  skull  the  aperture  is  con- 
tracted from  side  to  side,  both  before  and  behind  ;  and  as 
the  nasal  fossa  is  narrower,  shallower,  and  altogether  less 
capacious,  the  size  of  the  anterior  nasal  aperture  appears 
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leBB  than  it  really  is.  The  frontal  and  premaxillar;  boDes, 
as  already  described,  are  much  larger  in  the  American  thau 
in  the  African  ekuU  ;  and  as  the  parts  of  these  bones  which 
form  the  boundary  of  the  anterior  nasal  aperture  are  also 
broader,  thicker,  and  more  expanded  from  side  to  side,  there 
is  a  corresponding  difference  in  form  and  size  of  the  anterior 
nasal  aperture  in  the  two  skulls.  The  posterior  nasal  aper- 
ture is  somewhat  less  in  the  American  skull. 

The  left  bulla  tympani  is  present,  but  without  any  open- 
ing ;  it  is  of  au  oval  shape,  keeled  beneath,  an  inch  and  a 
half  in  length,  an  inch  broad,  and  rather  more  than  half  an 
inch  in  thickness.  It  is  attached  in  front  by  a  short  twisted 
process  to  the  anterior  portion  of  the  pars  petrosa,  and  by 
another  larger  transverse  process  behind.  There  is  a  deep 
oval  depression  at  the  upper  and  back  part,  a  third  of  which 
is  open  above  and  a  little  in  front,  the  roof  being  formed  by 
the  under  concave  surface  of  the  anterior  process  of  the 
petrous  bone,  which  is  lodged  in  a  deep  cavity  at  the  under 
and  back  part  of  the  root  of  the  zygomatic  arch.  The  pars 
petrosa  and  the  posterior  process  occupy  another  depression, 
formed  partly  by  the  root  of  the  zygomatic  process  and 
partly  by  the  mastoid  bone.  The  posterior  process  of  the 
pars  petrosa  slightly  projects  externally  by  a  transverse 
opening  more  than  an  inch  in  length,  and  half  an  inch  from 
above  downwardn,  situated  between  the  occipital  and  mas- 
toid bones,  corresponding  to  the  position  of  the  foramen 
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Tonoid  process  is  nearly  4  inches,  the  npper  border  of  the 
coronoid  process  rising  two-thirds  of  an  inch  higher  than  the 
condyle.  The  maxillary  canal  greatly  exceeds  in  size  that  in 
the  African  skull,  and  is  not  separated  from  the  inflated 
extremity  of  the  alveolar  process  posteriorly.  It  terminates 
in  front  in  a  wide-grooved  foramen  menti,  with  another  fora- 
men behind,  which  communicates  with  the  maxillary  canal, 
and  is  equal  in  size  to  the  true  foramen  menti  in  the  African 
skull.  The  distance  from  the  angle  of  the  lower  jaw  to  the 
symphysis  menti  is  about  4  inches,  and  the  angle  of  the  jaw 
is  but  slightly  inflected,  whilst  in  the  African  skull  there  is 
an  acute  inflected  angle,  the  two  inner  points  of  the  angles 
being  only  Si^th  inches  apart.  In  the  lower  jaw  of  the 
skull  from  Honduras,  the  distance  between  the  two  inner 
points  of  the  angles  is  4x^th  inches. 

The  alveolar  process  of  the  lower  jaw  is  5  inches  in  length, 
slightly  curved  outwards  and  upwards  at  the  posterior  ter- 
mination, where  it  perforates  the  roof  of  the  coronoid  pro- 
cess, and  protrudes  by  its  inflated  extremity  into  the  maxil- 
lary foramen. 

There  are  eight  molar  teeth  on  the  left  side  of  the  lower 
jaw,  and  an  empty  socket  in  front ;  each  tooth  has  two  large 
transverse  bi-tuberculated  ridges,  and  a  smaller  ridge  be- 
hind, implanted  by  two  roots  in  sockets  about  an  inch  deep, 
like  those  in  the  lower  jaw  of  the  African  skull.  The  roots 
of  the  teeth  are  flattened  transversely,  corresponding  to  the 
transverse  coronal  ridges,  and  the  posterior  root  is  bifurcate 
at  the  apex. 

The  molar  teeth  in  the  upper  jaw  have  two  transverse  tri- 
tuberculated  ridges,  with  a  ridge-like  thickening  at  the 
cervix  anteriorly  and  posteriorly,  similar  to,  but  less  in  size 
than  those  in  the  African  skull.  Each  molar  tooth  in  the 
upper  jaw  has  three  roots,  the  inner  root  compressed  longi- 
tudinally, the  two  outer  roots  compressed  transversely ;  but 
the  roots  of  the  teeth  are  less  divergent,  and  the  external 
anterior  root  is  less  curved  backwards,  than  those  in  the 
African  skull.  The  three  posterior  teeth  on  each  side  of  each 
jaw  are  nidamental ;  the  three  succeeding  teeth  are  but  very 
slightly  worn ;  whilst  those  in  front,  still  in  situ,  have  their 
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crowns  much  worn  dowu  antl  hollowed  out  in  tlie  middle, 
Bhowing  the  central  hrown  dentine,  surrounded  with  a 
coat  of  enamel,  and  a  slight  enter  layer  of  dark  coloured 
cementum. 

There  are  fifteen  raolar  teeth  remaining  in  the  upper  jaw, 
and  fifteen  in  the  lower,  with  six  distinct  empty  sockets ; 
the  dental  formula  in  the  skall  from  Honduras  is,  therefore, 

m  p^n  =  36.     It  appears  to  have  been  from  the  American 

species,  the  Slandtna  aiiatrcUia  of  the  British  Museum  Cata- 
logue, that  Danbenton,  Cuvier,  Gray,  and  others,  have 
adopted  the  dental  formula  of  the  genus  Manatus.  In  the 
British  Museum  Catalogue  for  1850,  the  number  of  grinders 
in  the  genus  Mauatus  is  said  to  vary  according  to  the  age  or 

9  —  9 
state  of  the  specimens,  hut  when  complete  to  be  m  g— g  =  36. 

It  is  added  that  the  iront  ones  are  often  deciduous  ;  hence 

Sir  Everard  Home  describes  them  as  tn  ^^  =  24,  and 

8-8 
Cuvier  as  m  k — r  =  32. 

There  is  no  akull  of  the  African  species  mentioned  in  the 
Catalogue  as  existing  in  the  British  Museum  ;  and  there  is 
none  described  in  the  Catalogue  of  the  Boyal  College  of  Sur- 
geons of  London  ;  and  at  a  meeting  of  the  British  Associa- 
tion held  at  Cheltenham  in  1S56,  Professor  Owen  stated, 
that  be  had  not  then  had  an  opportunity  of  examining  the 
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was  found  to  be  present  in  the  skull  of  the  Mandtua  senegor- 
ia^  which  inhabits  the  rivers  at  Old  Calabar. 


IIL  Histarieal  Beview  of  the  State  of  our  Knowledge  respecting  Meta- 
fiMrphUm  in  the  Mineral  Kingdom,  with  special  regard  to  certain 
recent  Reeearches.    By  John  S.  Livingston,  Esq. 

Mr  Livingston  stated,  that  within  late  years  great  addi- 
tions had  been  made  by  the  labours  of  chemical  geologists 
to  our  knowledge  of  the  more  recondite  geological  pheno- 
mena. To  these  additions  he  wished  to  direct  the  attention 
of  the  Society,  as  they  seemed  in  this  country  to  have,  in  a 
great  measure,  escaped  notice.  After  expressing  his  opinion 
that,  if  we  are  to  make  any  advances  in  our  knowledge  of 
the  deep-seated  causes  of  metamorphic  changes,  it  must  be 
brought  about  by  introducing  into  the  methods  of  geological 
research  much  more  of  the  experimental  than  had  hitherto 
been  considered  necessary,  he  rapidly  sketched  the  progress 
of  inquiry  into  metamorphism.  Every  year  was  enabling  us 
more  and  more  to  imitate  the  mineral  productions  that  occur 
in  nature,  though  we  cannot  reproduce  all  the  conditions 
under  which  they  were  formed.  What  the  influence  of  the 
long  lapse  of  ages  might  have  been,  must  of  course  ever 
remain  an  insoluble  problem.  After  passing  under  review 
the  opinions  of  Hutton,  Mr  Livingston  referred  to  the  expe- 
riments of  Sir  James  Hall,  but  especially  to  his  having 
succeeded  in  producing  a  crystalline  marble,  by  placing 
powdered  calc  spar  in  a  gun-barrel  hermetically  sealed,  and 
exposing  it  to  a  high  temperature, — an  experiment  that  had 
been  recently  impugned  by  Gunstav  Rose,  but  on  insufficient 
grounds.  Reference  was  then  made  to  the  processes  adopted 
by  Berthier,  H.  Daville,  and  Caron,  for  artificially  producing 
minerals  by  fusion  alone,  and  especially  to  the  production 
of  corundum  by  Ebelman.  But  the  most  important  re- 
sults were  obtained  when  Senarmont,  by  experimenting  on 
minerals  with  water  at  high  temperatures,  and  under  enor- 
mous pressures,  produced  crystalline  quartz,  spathic  iron, 
sulphate  of  baryta,  and  sulphide  of  antimony.  Daubree  in 
1867  had,  by  using  a  temperature  of  572°  Fahr.,  converted 
wood  into  anthracite ;  and  Baroulier  in  1858  obtained  coal 

VOL.  II.  2  M 
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by  placing  vegetable  matter  in  moist  clay,  and  exposing  to 
heat.  Daubr^'s  obserrationa  made  at  the  tbonual  eprin^ 
of  PlombiSres  were  next  mentioDed.  Tbese  issue,  with  a 
temperature  of  aboot  172°  Fabr.,  item  a  porpbytitic  granite 
in  tbe  moantaiDS  of  the  Voges,  To  convey  the  water  of 
the  BpriDgs  to  the  batba,  'wbich  the  Bomans  had  built  there, 
a  atnicture  of  brick  and  aand  had  been  erected.  Tbroogh 
this  the  water  bad  trickled.  Oa  breaking  into  the  mass 
numerous  minerala  of  tbe  zoobte  family  were  fonnd,  but 
chiefly  Apophyllite  and  Chabasite.  Mt  Livingston  then 
mentioned  the  extensive  changes  efTected  by  tbe  juitaposi- 
tion  of  certain  rocks,  and  especially  the  phenomenon  termed 
Endomorphiem  by  Foumet.  He  then  discussed  tbe  bearing 
of  these  and  other  facts,  and  showed  that,  though  the  bypo- 
tbesia  of  a  central  fire  would  undoubtedly  explain  much, 
yet  that  it  would  not  all.  If  beat  were  tbe  only  agent  in 
tbese  changes,  be  asked  why  did  they  not  take  place  accord- 
ing to  the  known  laws  of  ihe  propagation  of  heat  and  the 
conductihility  of  rocks  ?  That  water  had  to  do  in  effecting 
these  changes  was  evident  from  the  occurrence  of  chiasto- 
lite,  augite,  garnet,  and  felspar  in  sedimentary  rocks.  The 
presence  of  water  chemically  combined  in  the  masses  ejected 
by  volcanoes  was  a  proof  that  it  played  an  important  part 
in  the  phenomena  that  take  place  at  great  deptlis-  He  then 
referred  to  the  facility  with  which  minerals,  and  especially 
the  silicates,  can  be  formed  when  water  is  present,  to  Dau- 
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Wedmaday,  2Aih  April  1861.-^ALEZAirDKB  Betion,  Esq.,  President)  in 

the  Chair. 

The  £>llowiiig  gentlemen  were  balloted  for,  and  elected  xu)xi*reaid€a[it 
members  of  the  Society  :— 

The  Bey.  George  Gordon,  LL.D.,  Manse  of  Bimie,  Elgin ;  Lieutenant- 
Colonel  George  Logan  Home,  K.L.H.  and  E.R.G.,  of  Broom  House  and 
Bdiom,Dunfle. 

The  vsual  Committees  were  appointed  for  special  xnyestigations  during 
fhe  summer. 

Memorial  ctgainst  Salman  Fisheries  ilcf.— Mr  Geosob  Logan,  Con- 
vener of  the  Committee  on  Marine  Zoology,  read  a  memorial  to  the  Lord 
AdToeite^  which  had  been  prepared,  praying  for  Tarious  alterations  lOn 
Ikis  proposed  Salmon  Fisheries  (Scotland)  Act  1861,  which,  imless  the 
prayer  of  the  memorial  was  granted,  would  put  a  stop  to  a  considerable 
jwrt  of  the  means  used  by  the  Committee  in  investigating  marine  zoology. 
The  memorial  was  approved  of,  and  powers  were  granted  to  the  Com- 
mittee to  use  its  best  endeaTOurs  to  get  the  prayer  of  the  memorial 
into  effect 


The  following  donations  to  the  Libraiy  were  laid  on  the  table,  and 
ihanki  voted  to  the  donors : — 

1.  Proceedings  of  the  Royal  Society  of  Londoa  Vol.  X.,  1859-60, 
and  Part  I.  of  Vol.  XL — From  the  Society.  2.  Proceedings  of  the  Aca- 
demy of  Natural  Sciences  of  Philadelphia.  1860.  3.  A  Notice  of  the 
Origin,  Progress,  and  Present  C<mdition  of  the  Academy  of  Natural 
Sdenees  at  Philadelphia.  By  W.  S.  W.  Kuschenberger,  M.D.  1860. 
->-From  the  Society.  4.  The  Quarterly  Journal  of  the  Geological  Society. 
No.  64^  November  1860,  Vol.  XVI.,  Part  IV.,  and  No.  65,  February 
1861,  Vol.  XVII.,  Part  I.— From  the  Society. 

The  following  Communications  were  read : — 

L  Same  Statements  in  Cuvier*s  **  Natural  History  of  Fishes,'*  as  to  the 
Herring,  sJiOwn  to  he  erroneous,    Bj  J.  M.  Mitchell,  Esq. 

Mr  J.  M.Mitchell  stated  that  he  had  observed  several  errors 
in  some  of  the  principal  works  on  natural  Iiistory  as  to  the 
herring,  which  he  might  afterwards  more  fully  discuss ;  but 
in  the  meantime  he  would  point  out  some  erroneous  state- 
ments in  Baron  Cuvier's  "  Histoire  Naturelle  des  Poissons," 
edited  by  Professor  Valenciennes.  In  the  twentieth  volume 
of  the  quarto  edition,  page  35,  it  is  said,  "  that  in  the  northern 
seas,  as  far  as  the  White  Sea,  all  the  individuals  have  an 
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inTariable  largeness,  always  superior  to  that  of  our  herrings 
of  the  Channel,  of  which  the  small  dimensions  are  equally 
constant."  Now,  he  said,  it  was  true  that  considerable 
shoals  of  large  herrings  do  appear  on  the  Norway  coast  in 
the  winter  and  spring ;  but  the  author  seems  not  to  have 
been  aware  that  there  is  always  in  summer  considerable 
shoals  and  a  large  fishery  of  small  herrings,  generally  of  a 
sapeiior  quality,  but  of  a  smaller  size  on  the  average  than 
thoBfl  caught  in  the  English  Channel  {La  Manche)  or  on  the 
Scottish  coasts  ;  and  he  exhibited  a  specimen  of  each  size, 
the  one  a  giant  of  13}  inches,  and  the  other  a  dwarf  of 
about  9  inches,  each  with  the  ova  fully  developed,  and  said 
that  any  number  of  each  size  could  be  obtained.  He  alluded 
to  the  statement  in  the  same  work  as  to  the  exceedingly 
deciduous  nature  of  the  scales  of  the  herrings,  and  said  that 
this  was  an  exaggeration,  as  was  evident  even  from  the  spe- 
cimens he  produced,  which  were  covered  with  their  scales. 
It  is  stated  in  this  work,  that  the  herring  spawns  apparently 
indiscriminately,  without  selecting  any  position,  even  in  the 
middle  of  the  sea — "au  milieu  de  la  mer."  But  this  is  not 
the  case  ;  for  Mr  Mitchell  had  ascertained  that  the  herring 
always  selects  rocky,  stony,  or  gravelly  ground,  on  which  to 
deposit  its  spawn.  He  would  also  point  out  that  at  page 
63,  vol.  xz.,  it  i»  said,  "  c'est  pendant  I'hiver  qu'ils  appair- 
rissent  sur  les  c&tes  drEurope."  Now,  it  is  well  known  that 
great  shoals  of  herrings  approach  the  coasts  of  Europe  in 
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state  of  the  sarcode  as  occurring  in  spirit  specimens  of  Orhi- 
tMte^  which  appeared  to  be  broken  up  into  little  spherules, 
though  still  retaining  the  structure  of  unchanged  sarcode. 
He  also  states  that  similar  spherules  are  figured  by  Ehren- 
berg  in  several  of  the  cells  of  Sorites  orbicultis,  and  by 
Schultze  in  the  chambers  of  Botalia.  Dr  Carpenter  is  in- 
clined to  believe  that  these  bodies  are  gemmules.  I  have 
repeatedly  noticed  bodies,  apparently  similar  to  those  figured 
by  Carpenter,  in  Oromia  ;  but  I  have  considered  them  to  bo 
of  the  same  nature  as  the  coloured  spherules  which  are  found 
within  the  endoderm  of  the  Hydroid  Zoophytes. 

Besides  these  spherules,  however,  Dr  Carpenter  has  met 
with  other  bodies,  apparently  imbedded  in  the  sarcode,  which 
he  considered  might  be  gemmules  in  a  later  stage,  or  ova. 
These  were  of* a  deep-red  colour,  and  exhibited  various 
stages  of  binary  division.  He  has  also  figured  a  third  ob- 
ject, found  in  an  imperfectly  closed  shell  of  Orbitolite,  which, 
with  his  usual  caution,  he  considered  might  possibly  have 
been  introduced  from  without. 

It  is  under  these  circumstances  that  I  bring  forward  the 
following  observations. 

With  regard  to  the  female  element,  it  will  be  necessary 
first  to  ascertain  the  essential  characters  of  an  ovum.  Pro- 
fessor Allan  Thomson*  defines  it  as  '^  a  detached  spheroidal 
mass  of  organised  substance,  of  variable  size,  enclosed  in  a 
vesicular  membrane,  and  containing,  in  the  earlier  periods 
of  its  existence,  an  internal  cell  or  nucleus."  But  the  pre- 
sence of  a  nucleus  is  not  essential  to  the  constitution  of  an 
ovum ;  for  in  the  ova  of  Chrysaora  hyosceUa  and  some  of  the 
Gtenophora  {Beroe)  it  cannot  be  detected  at  any  stage. 
The  ova  of  these  animals  may  be  defined  as  •*  detached 
masses  of  highly  refractive  substance."  Such  appears  to  be 
the  simplest  definition  of  an  ovum — a  definition  which  will 
apply  also  to  the  first  stage  of  the  ovum  of  Bhizostoma  as 
figured  by  Professor  Thomson,t  where  he  shows,  first,  the 
"  primitive  ovum"  destitute  of  germinal  vesicle  and  spot ; 
secondly,  the  appearance  of  the  germinal  vesicle ;  thirdly, 

•  Cyclopaedia  of  Anat.  and  Phys.,  vol.  v.  p.  128. 
t  Op.  at.  p.  128. 
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the  adrent  of  the  macul&  within  the  vesicle ;  and,  lastl; 
the  formation  of  the  enclosing  membrane. 

Od  examining  a  great  number  of  spedmena  of  (Trontui, 
dfiSbliflo,  Botaiina,  and  Orhulina,  I  have  repeatedly  dis- 
covered  bodies  which  correspmd  in  all  respects  with  the 
"  primitive  ovum"  defined  above.  The;  consist  of  tEaos- 
parent  s^dieies  or  ovoids  formed  of  a  finely  molecular  snb- 
stanco,  but  in  which  the  molecules  are  masked  or  rendered 
indistinct  by  the  highly  refractive  matter  in  which  they  ue 
imbedded.  No  germinal  vesicle  or  spot  appears  in  the  living 
specimens.  It  may  be  masked  in  a  similar  manner  to  the 
molecular  sbructure;  but  in  a  specimen  of  Truacatviina 
(PI.  IX,  fig.  G)  wbioh  has  been  hardened  in  spirit,  decal- 
cified by  dilute  nitric  acid,  and  mounted  with  stroug  heat  in 
Canada  balsam,  four  of  the  segments  or  zooids  contain  each 
an  ovum  wbich  shows  a  germinal  vesicle  and  spot  with  the 
utmost  distinctness,  while  the  rest  present  the  usual  appear- 
ance of  granular,  low-4«lracting  sarcode.* 

I  have  not  been  able  to  trace  the  development  of  tho  ova 
of  Ehisopods.  Bodies  simUar  to  those  I  have  conudered 
ova  in  Gromia  are  found  attached  to  Algse  in  vessels  where 
tiiat  anizoal  abwinds.  The  ova  of  Cfromia  are  very  small ; 
flsd  yoong  Gromias  slightly  larger  than  the  ova  also  occur. 
In  Gromia,  therefore,  the  ova  may  be  at  <onoe  tiansformed 
into  young,  and  directly  acquire  an  envelope.  Such  is  the 
mode  of  development  in  the  ova  of  most  of  the  Hydroidee, 
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zooid  of  the  adnlt.  It  is  therefore  probable  that  the  ova  of 
these  genera  undergo  a  **  polymorphic  "  development  of  many 
monthd'  duration,  similar  to  that  described  by  Garter  as 
occurring  in  Amoeba  verrucosaj*  and  that  each  ovum  be- 
comes transformed  into  numerous  Amoeboid  zooids,  which 
escape  through  the  openings  of  the  shell  and  form  the  pri- 
mordial segments  of  future  Ehizopods. 

With  regard  to  the  male  clement,  I  have  only  one  obser- 
vation to  record.  Amongst  a  large  number  of  dark-brown 
Gromias  which  I  have  possessed  fbr  many  months,  one 
appeared  filled  as  to  its  upper  part  with  a  milky  matter, 
wUch,  when  pressed  out,  proved  to  be  a  congeries  of  cells 
and  large  active  molecules,  such  as  are  obtained  from  the 
spermnsacs  of  Hydra  virtdis.  I  was  not  able  to  make  out 
the  tails  of  the  spermatozoa ;  but  there  could  be  no  mistak- 
ing the  characteristic  shape  and  movements  of  the  cells  and 
molecules.  The  sarcode  of  the  body  in  Ehizopods  is  itself 
finely  molecular  in  structure,  and,  when  crushed,  exhibits 
slight  molecular  movements ;  but  these  movements  are  alto- 
gether difierent  from  those  of  the  objects  which  I  am  per- 
suaded are  the  spermatozoa  of  Crroinia, 

Since  the  foregoing  paper  was  sent  to  the  press,  I  have 
received  the  April  Number  of  the  "  Annals,"  in  which 
Schnitzels  discovery  of  living  young  in  the  chambers  of 
Botalia  is  brought  before  the  readers  of  this  Journal.  Pro- 
fessor Williamson,  in  his  ''Treatise  on  Eecent  Foraminifera'^ 
(Bay  Soc-  Publ.)  states,  in  regard  to  his  Spirillina  perfo^ 
ratay  "  He  (Professor  Ehrenberg)  assigns  to  it  the  trivial 
name  of  vivtpara^  owing  to  the  circumstance  that  just  within 
the  septal  orifice  of  his  specimen  he  found  two  small  spiral 
shells,  which  had  obviously  found  their  way  there  by  acci- 
dent; from  this  unimportant  circumstance,  he  concluded 
that  the  shell  was  viviparous."  S>  perforata  is  plentiful  in 
the  Firth  of  Forth,  on  Ftunis  serrattcs.  Immediately  after 
reading  Schultze's  paper,  I  examined  a  quantity  of  the  sea- 
weed, and  found  two  large  specimens  of  S.  perforata  sur- 
rounded by  a  multitude  of  very  small  ones.  In  one  of  the 
large  specimens  three  small  living  Spirillinoi  existed.    Eh- 

*  Ann.  Nat  Hiat.,  eer.  2,  vol.  xz.  p.  87. 


274         Proceedings  of  the  Royal  Physical  Society. 

reaberg  w&a  doubtless  right  in  considering  this  animal  vivi- 
parons ;  but  it  remains  to  be  determined  whether  the  young 
are  produced  b;  gemmation  or  ovulation.  In  SpiriUiaa 
Jbliacea  I  have  found  the  highly  refractive  bodies  I  have 
above  deacribed  as  "  primitive  ova." 

Explaaaiion  of  Plata  IX. 
Fig.  6.  Spedmeo  of  7Vun«a<uima,  decaJcifled ;  a,  membrBnoiiB  bBiii  of  ibell ; 


3.  On  (Ae  Beprodwiion  o/Opbiyodendron. 
Ophryodendron  ahietinum,  which  I  have  figured  in  various 
attitudes  in  PI.  X.,  has  been  noticed  elsewhere  by  Clapar^e 
and  Lachmann*  and  myself f  soveral  years  since;  but  it 
was  not  until  the  spring  of  the  present  yew  that  I  was  ablo 
to  discover  its  mode  of  reproduction.  The  animal  presents 
the  appearance  of  au  oblong  sac  filled  with  homogeneous 
and  finely  molecular  matter,  and  is  found  attached  to  the 
corallum  oi  Sertuiaria  pumUa,  From  one  end  of  the  body 
or  sac  arises  a  proboscis,  generally  appearing  as  a  short  and 
closely-wrinkled  club,  but  capable  of  being  produced  to  a 
remarkable  distance  as  a  glassy  ribbon  snrmounted  by 
numerous  twining  tentacles.  The  sac  usually  shows  no 
trace  of  a  nucletis  or  contractile  vesicle,  nor  are  its  contents 
differentiated  into  au  ezteinal  and  internal  tissue  (ectosarc 
and  endosaic),  as  in  AcUnophrys  and  others  of  the  class 
("  Acin^tiens")  into  which  it  has  been  introduced.    The 
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suspended  or  floating  in  an  erect  position,  or  slowly  swims 
about  in  large  curves  by  the  continuous  and  very  active 
motion  of  its  tentacles.  This  animal  may  be  called  the 
homomorph,  amongst  the  Protozoa,  oi  Sipunculus  Bernhardt. 
I  have  never  been  able  to  satisfy  myself  as  to  its  mode  of 
feeding,  though  portions  of  matter  are  occasionally  seen 
entangled  amongst  the  tentacles,  and  apparently  pressed  in 
contact  with  the  substance  of  the  proboscis. 

In  the  sketch  of  this  animal  appended  to  my  notice  of 
1859, 1  figured  several  globular  bodies  within  the  sac,  which 
my  friend,  M.  Claparede,  to  whom  I  showed  it,  had  not 
observed  ;  and  on  further  observation,  I  was  led  to  consider 
the  figure  erroneous.  In  March  last,  however,  the  Ophryo- 
dendra  (PL  XI.  fig.  1)  again  contained  these  bodies,  and  by 
a  somewhat  "meddlesome  midwifery,"  I  was  enabled  to 
force  them  from  the  sacs,  and  to  find  that  they  were  living 
young,  from  four  to  nine  in  number. 

The  young  thus  obtained  consist  of  ovoid  bodies  of  higher 
refractive  structure  than  the  body  of  the  parent,  and  contain 
olive-brown  corpuscles,  shaped  like  the  chlorophyll-granules 
of  Hydra  viridis.  At  a  later  stage,  when  the  wrinkled 
trunk  of  the  parent  hung  lax  and  dead,  the  young  larv89 
assumed  a  pyriform  shape,  flattened  on  their  inferior  surface 
(PI.  XI.  flg.  2).  This  surface  was  also  marked  with  longitu- 
dinal strisD,  carrjring  short,  soft,  slowly- moving  cilia  or  pro- 
cesses. Their  natural  mode  of  extrusion  was  not  observed  ; 
but  several  families  of  them  were  found,  each  enveloped  in 
a  soft  gelatinous  ball,  and  attached  to  the  Serfularia  and 
other  bodies.  Single  individuals  were  seen  slowly  moving 
on  the  zoophyte,  and  others  attached  were  putting  forth  the 
rudiments  of  the  proboscis.  The  proboscis  was  at  first  finely 
molecular,  like  the  contents  of  the  sac,  unwrinkled  and  non- 
contractile.  A  few  tentacles  were  presently  put  forth  from 
its  summit  (fig.  8),  and  it  gradually  assumed  the  structure 
of  that  of  the  adult. 

The  body  of  Ophryodendron  frequently  bears  fusiform 
bodies,  from  one  to  four  in  number,  which  I  have  already 
described,  and  which  appear  to  be  gemmsB. 

VOL.  II.  2  N 
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JBxpblBalim  of  riaiei  X.  and  XL,  fyt.  1-8. 

PI.  X.  Two  cella  of  Strtaiaria  pumila.  oa  which  OpKryodendra  Me  attached, — 
the  figure  oo  the  left  side  of  the  centre  with  gemma  and  contracted 
proboeciB,  that  on  the  right  aide  of  the  centre  with  proboscis  extended ; 
the  tmoks  of  two  others  are  ahown  in  inrioDB  et^iea  of  exteuBion, 

PI.  XI.  flgB.  1-8.  Yonng  of  Ophryodendron  in  Tuioas  stages  of  development. 

3.  On  Dendiophrya  ndiala  and  D.  erects  (nov.  gen.  et  sp.). 

The  Rbizopodous  animals  to  which  I  have  given  the  name 
of  Dendr&phrya  are  found  plentifully  on  Sertularias,  Flus- 
trsB,  Fuci,  and  atones,  in  low  water  pools  at  Graiiton  Quarry, 
near  Edinburgh.  There  are  two  species,  D.  radiata  and 
D.  erecta. 

D.  radiata. 

Its  general  appearance  is  that  of  a  small  shelly  mass, 
from  the  borders  of  which  radiates  &  system  of  branched 
membranous  tubes,  more  or  less  coat«d  with  mud  or  other 
matters.  In  young  specimens  the  central  shoU  is  absent, 
and  the  animal  presents  the  appearance  of  an  irregular 
system  of  branches  radiating  from  a  centre.  The  shape  of 
the  adults  is  veiy  varioos,  and  depends  on  the  surface  to 
which  they  are  attached  ;  they  attain  sometimes  a  diameter 
of  nearly  a  quarter  of  an  inch,  though  generally  much 
smaller.  The  shell  is  not  acted  on  by  acids,  and  is  there- 
fore siliceous.  The  animal  itself  can  seldom  be  detected, 
as  it  lies  concealed  within  its  central  flinty  stronghold  and 
the  complicated  system  of  earthworks  surrounding  it. 
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differs  from  the  sarcode  of  other  Ehizopods  in  being  filled 
with  delicate  short  fibres  instead  of  the  usual  molecular 
matter,  and  contains,  both  within  the  shell  and  tubes,  the 
highly  refractive  bodies  I  have  mentioned  in  a  former  paper 
as  ova. 

Explanation  of  Plate  XI. 

Fig  4.  Dendropkrya  ereeta  seated  on  a  portion  of  stone,  and  showing  pseudo- 
podia  projecting  from  summits  of  branches. 

Fig.  C  Summit  of  one  of  tlie  tubes  of  Z>.  ereeta^  with  projecting  lobes  of 
Barcode  and  pseudopodia. 

4.  On  Lecythia  clegans  (nov.  gen.  et  sp.) 

This  animal,  of  which  I  give  drawings  in  PL  XIT.  fig- 
10,  is  found  on  Sertularia  pumila.  It  is  exceedingly 
minute*  and  requires  high  microscopic  power  and  careful 
adjustment  of  light  for  its  accurate  definition.  The  body 
is  flask  or  carafe-shaped,  momited  on  a  long,  fine,  rigid 
pedicle,  and  enclosed  in  a  closely  fitting  envelope.  The 
summit  of  the  body  is  dilated,  and  furnished  with  a  variable 
number  of  long,  slender,  divergent  processes  or  tentacles, 
which  appear  to  correspond  with  those  of  Actinophrys. 
When  the  tentacles  are  contracted,  they  become  capitate, 
and  assume  the  form  of  a  bossed  cro\vn,  as  shown  in  the 
figure. 

Appendix  to  Cionistes  reticularis  (Kionistes  retiformis),  printed  at  p.  91. 

This  zoophyte  resembles  the  Sertulariadae  in  the  simple 
columnar  form  of  its  non-tentacled  reproductive  polyps,  and 
forms  the  connecting  link  between  these  organs  in  the 
TubulariadsB  and  Sertulariadss.  It  exhibits  the  most  de- 
graded form  of  the  reproductive  polyp,  previously  to  the 
latter  being  altogether  dispensed  with  and  the  generative 
sacs  being  developed  directly  from  the  polypary-  Thus  we 
have,  in  the  chain  of  degradation, — 

Qeneratiye  sacs  or  medusoids  attached  to  ordinary  ali-  \  Clava^  Corync, 
mentaiy  polyp,  as  in j      &c. 

Generatiye  sacs  attached  to  reproductive  alimentary  po-  \  Podoa  ryna 
lyp,  which  differs  from  ordinaiy  alimentary  polyp  in  >    fucicola 
having  fewer  tentacles )    (Sara). 

Generative  sacs  attached  to  reproductive  polyp  with  rudi-  1  liydraciinia 
mentaiy  mouth  and  tentacles,  as  in  .     /    ecfiinata. 
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Genentire  sacs  attached  to  reproductiTfl  poljp  without  1  Eitd&idnum 

moiitli  or  tentacles  ;  sammit  of  polfp  Burmounted  by  &  >    con/erlufn 
clnstet  of  large  thi^d-cells,  aa  in      .         .         .         .      )     (Alder). 
OeneratiTe  sacs  or  meduaoida  attached  to  reprodnctire  j  Ciontitw, 
polyp  without  mouth,  tentacles,  or  clneter  of  thread-  >  Serbuiana, 

oells,  BB  in )  Camponutona. 

Reprodactiye  iwilyp  divided  longitudinaUy  into  several  ■!  Eudendrivm 
portions,  each  surmounted  hy  its  clustrr  of  large  thread-  I  arfriwculum 
ceUs  ;  Hperm-aacs  formed,  as  in  Hydra,  by  simple  dila-  >  (T.  S.  W.), 
tation  of  the  ectoderm ;  each  division  of  polyp  trans-  E.  eamUare  t 
formed  into  a  "  monUiform"  sperm-sac,  as  in  .  .  ^  (Alder). 
Atradylis 
(T.  S.  W.), 
Qenerative  sacs  or  medusoids  attadied  to  the  polypfu?,      /^der  and 

T.  S.  W.), 
Cwdytopfconi 
(Ailman). 

It  will  tlius  be  seea  that  there  is  a  very  gradaal  transition 
from  the  alimentary  polyp  to  the  reproductive  polyp,  and 
from  the  latter  to  the  simple  generative  sac.  Professor  All- 
man's  term  "  blastostyle,"  applied  to  tho  reproductive  polyp, 
ia  apt  to  mislead,  as  it  indicates  tliat  the  alimentary  and  re- 
productive polyps  are  not  homologous  parts.  Still  more 
decidedly  does  that  accomplished  naturalist  confuse  the 
homology  of  these  parts  by  applying  the  same  term  to  the 
branched  pedicle  of  the  aggregated  generative  sacs  of  Twlm- 
lana  indivisa,  which  is  merely  formed  of  the  conjoined  and 
elongated  pedicles  of  the  individual  sacs. 

It  is  impossible  to  construct  any  classification  of  the  Hy- 
droid  Zoophytes  on  the  form  or  position  of  their  generative 
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the  pdypaiy ;  in  other  Bpecies  of  Atractylia  they  arise  from 
the  reticTilated  base  of  the  zoophyte.  In  certain  species  of 
the  genera  Sertularia  and  Campativlaria,  marsupial  forms 
occur  which  bear  no  homological  relation  to  each  other. 

The  gradual  transition  in  the  Uydroidee  from  tlie  simple 
generative  sac  to  the  perfect  Medusa  is  exceedingly  interest- 
ing.    I  attempt  to  indicate  it  in  the  following  sketch : — 

QensrEtiTe  element!  (ipeniiatoEOB    or%  V 

ovb)  eontained  in  ■  nniple  ffenerative 
•aeordUitationof  the  ectoderm;  fifa-     Bydra. 
ctnta  formed  of  endoderm&l  floor  of 


Placenta  protruding  into  generative  sac,  ] 


—M  branohed  and  permeating  them, 


— or  folding  ronnd  single  ovom, 

Flaoenta  adherent  to  Bommit  of  geDera- 
tiTe  lac ;  Bummit  of  nao  fumiebed 
with  tlii»ter  of  large  thread-oellB ;  Bac 
the  equivalent  uf  the  peduncle  of 
Cvrynt  gravaia,    .         .         .         ■      ■ 

Sommit  of  Bperm-Bsc  furniahcd  with  a 
TOW  of  tentacles  indicating  the  pre- 1 
•ence  of  a  non-differentiated  subum- 1 
tmllB, 

Qeneratire  (ac  traneformed  into  a  free' 
walking  meduBoid;  peduncle  furnished 
with  branched  tentacles,  as  in  B(yu- 
gainvillea;  subumbrelia  not  differen- 
tiated, itB  presence  indicated  bj  eje~ 
■pecks  and  otoliths ;  umbrella  absent, 

Oriiao  fixed,  enclosed  in  a  differentiated 
cabnmbrella  with  lateral  and  circular 
euals  and  tentacles, 


Corme. 
Hydraetinia. 
Campartularia 
lacaerta 

Eudeiuirivm 

Evdendriiim 
arhuscutum 

(male), 
E.  confer  turn 

(female)." 
Liiomedea 

Eleaiheria, 
meduauid  of 
Clavaltlla 
(Hinckt). 


Laontedea  )  Snbaubn 
Loveni  (fe-  J  differea- 
male).  )    tiated. 


*  In  the  ovisac  of  E.  eonfirtum  (see  figure  in  margin), 
which  I  have  had  ao  opportunitj  of  eiamioing  through 
the  kindness  of  Mr  Alder,  the  endoderm  and  ectoderm 
at  first  adhere  together  at  the  summit  of  the  sac,  and 
at  this  point  a  few  large  threadn^lla  occur  in  the  ecto- 
derm. A  similar  occurrence  of  adheBion  and  thread-cells 
ii  found  in  the  «penn-«ac  of  E.  arbtueulim,  and  also  in 
the  false  and  monthlees  peduncle  of  the  meduaoid  of 
Oargnt  grmnla. 
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Sperm-Hc  •unDonn  ted  with  Ut^  thread-  'i 
eella,  and  fbrming  the  peduncle  of  a  f  Coryne  pro- 
filed   meduaoid  with    differenttsted  f    vaia. 
tnbnmbrella  ud  nmbrelU,    .        .     ) 


Imperfect  free  mednss ;  peduncle  with  \  '  jt„_„_,  j. 
tDbnUr   month,   oud  nnitod  with    a.{    ^T^<^ 
(    Sartia. 


■ingle-MTitied  geaerktiTe  ai 


(Pediuele  or 
alimentajY 
poljpand  ge- 
neratirp  lac 
not  difiWren- 
tiated  from 
eaoh  other 
(see  post). 


Perfect  fi«e  MeduM  of  low  tjpe;  pe- 
duncle foDT-tentacled  or  lipped,  and 
ooutaining  flight  geaerative  taae  coa-  < 
leadog  into  four,  which  are  situated 
altematelj  with  the  tentacles  or  lipa, 


Bntanniea,  ■ 
the  Ueduoa 
of  AtractytiM 
ramoM  (fe- 

Turrix  negtee- 
ta,  the  Me- 
dosa  of  Cla- 
vvla  Oottii 
(female). 


Perfect  free  Mednsa  of  low  tvpe;  pe-J 
donele  fonr-Upped  or  tentaclad,  with  t  Oceania  epi- 
eight   diitinct   generative    saos,   one  (    atopatit, 
pboed  on  the  aide  of  each  lip,  ) 


Perfect  free  MedoH  of  higher  tTpe;  )  u  .  .     b 
peduncle  fonr-lipped   or  tentaSSd    ( "f^^^^^ 
*5ht  KenetatiTe*^k«i,  one     -        '  >    ■'^»«»«^«* 
fl  of  lateral  canali,     . 


OeneratiTe 
sacs  differen- 
tiated from 
alimentarj 
polyp,  but  ai- 
toatM  on  it. 
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the  HydroidflB,  any  phase — ^planuloid,  polypoid,  or  medusoid 
•^may  be  absent. 

The  perfect  several-lipped  Medusa  appears  to  be  a  sym- 
metrical organism  composed  of  eight  or  more  elements,  each 
element  corresponding  to  the  half  of  a  lip.  Each  of  these 
elements  is  composed  of  three  subolements,  the  alimentary, 
reproductive,  and  prehensile,  any  of  which  may  be  sup- 
pressed, or  unite  with  others  of  different  value  on  the  same 
element,  or  of  the  same  value  belonging  to  neighbouring 
elements.  Thus,  in  Sarsia  the  peduncle  appears  to  consist 
of  a  single  alimentary  subelement,  and  the  single  reproduc- 
tive element  or  generative  sac  extends  around  and  along  the 
whole  of  it  except  the  single  trumpet-shaped  Up.  This  lip 
is  occasionally  placed  on  one  side  and  at  some  distance  from 
the  extremity  of  the  peduncle,  indicating  the  asymmetrical 
character  of  the  latter  organ  in  this  genus.  In  Euphysa  and 
EleutJieria  the  ovisacs  coalesce,  and  are  placed  within  and  at 
the  base  of  the  peduncle.  Steensfrupia  and  Saphenia  furnish 
examples  of  the  suppression  of  certain  of  the  marginal  ten- 
tacles or  prehensile  subelements,  and  the  exaggeration  of 
others. 

The  Polyp  of  the  Hydroid  Zoophyte  must  also  be  con- 
sidered as  composed  of  one  or  more  elemental  zooids.  Thus 
we  have  the  zooid  of  a  single  element  in  the  *  tentacular  polyp' 
of  Hydractinia  ;  the  zooid  of  two  elements  in  the  two-ten- 
tacled  and  two-lipped  Lar  Sabellarum  (Gosse)  (PI.  XII.  fig. 
8),  and  in  the  minute  two-lipped  and  non-tentacled  polyp 
which  occurs  on  the  Antennularias  and  others ;  the  zooid  of 
several  elements  in  the  five-lipped  polyp  of  Trichydra 
(T.  S.  W.)  ;  that  of  many  elements  in  the  polyp  of  Tubula- 
ria  indtvisa,  which  I  have  elsewhere  shown  to  be  formed  by 
the  confluence  of  the  several  distinct  tubes  of  which  the  po- 
lypary  or  coenosarc  is  composed,  each  of  which  tubes  may  be 
traced,  by  its  coloured  endodermal  ridges,  to  the  mouth  of 
the  polyp,  and  bears  its  own  system  of  tentacles  and  repro- 
ductive apparatus. 

The  compound  character  of  the  polypary  is  also  seen  in 
Htdecium  and  Aniennularia,  and  in  a  very  beautiful  manner 
in  the  very  early  state  of  Sertularia  pumila,  which  (after  it 
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had  been  kept  a  few  days  in  fresh  water)  I  have  figured  with 
the  camera  in  PI.  XII.  fig.  12.  Its  resemblance  to  Garus's- 
figure  of  the  Medusa,  Cunina  ^fo6oaa  (Each.),  which  I  have 
copied  in  fig.  11,  is  very  atriking. 

As  the  Medusa  is  a  multiplex  organism,  we  must  inquire 
bow  far  it  is  homologous  with  the  generative  sac  of  the  Hjr- 
droid  Zoophyte. 

Frof.  AUman,  in  bis  paper  on  Cordyhphora  (Phil.  Trans, 
vol.  cxliii.),  advanced  the  doctrine  that  the  generative  sac 
was  homologous  with  the  whole  Medusa — a  doctrine  based 
upon  an  erroneous  conception  of  the  cavity  in  which  the 
generative  elements  are  contained.  In  a  "Note  on  Dioecious 
Reproduction  in  Zoophytes"  (Edin.  New  Phil.  Jour.,  vol.  iv. 
p.  88),  I  stated  that  "  the  reproductive  buds  [generative 
sacs]  (of  Coryne)  were  filled  with  ova  developed  from  the 
exterior  of  a  hollow  central  stalk,  a  diverticulum  of  the 
alimentary  canal;"  and  further,  "  The  peduncle  of  the 
Medusa-bud  [or  budded  Medusa]  appears  to  me  to  be  homo- 
logons  with  the  entire  reproductive  capsule  [generative  sac] 
of  Coryne  glandulosa,  Ac."  This  view  is  now  adopted  by 
Prof.  AUman,  who  writes,  in  "  Annals  of  Natural  History," 
(vol.  vi.  ser.  3,  p.  4),  "  The  manubrium  is  the  whole  of  the 
'  peduncle,'  '  stomach,'  or  by  whatever  other  name  it  may  be 
called,  which  depends  from  the  centre  of  the  umbrella  in  a 
Medusa  or  medusoid  ;  and  I  apply  the  same  term  to  what 
I  consider  the  homologous  part  in  a  sporosac,  namely,  the 
whole  BDorosac  mijius  tlie  ectotbi'ca  and  mesotheca."     Now. 
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generative  one)  having  only  one  function,  cannot  be  homo- 
logons  with  one  composed  of  two  snbelements  (peduncle  of 
Sar»ia),  each  having  its  distinct  function,  or  witli  an  organ 
of  sixteen  subelements  (peduncle  of  Bougainvillea)^  eight 
of  which  are  alimentary  and  eight  reproductive.  I  would 
therefore  now  state — 

That  the  simple  generative  sac  of  Coryne  is  homologous 
with  the  reproductive  subelement  or  single  generative  sac 
as  it  exists  on  the  lateral  canal  of  Stomobrachium, 

That  the  peduncle-like  sac  of  Eudendrinm  confertum  is 
homologous  with  the  reprodiictive  subelement  in  the  pe- 
dnncle  of  Sarsia — not  with  the  whole  peduncle. 

That  where  the  generative  sac  evidently  consists  of  many 
subelements,  as  in  Tubidaria  larynx  and  Sertvlaria  fallax 
(evidenced  by  the  four  summit-lips  or  lobes,  the  symmetri- 
cal character  of  each  of  which  indicates  it  to  be  composed  of 
two  subelements),  it  is  homologous  with  the  rep)'odticfive 
subelements  in  the  octopartite  peduncle  of  liougainviUea, 
or,  rather,  with  the  eight  coalescing  reproductive  subele- 
ments of  Eleutheria. 

I  consider  that  a  four-lobed  or  branched  state  of  the  pla- 
centa or  spadix  indicates  a  multipartite  constitution  of  the 
generative  sac,  and  not  a  rudimentary  medusoid  form  of  that 
organ ;  for  we  have,  in  the  fixed  female  medusoid  of  Lao- 
medea  Loveni^  a  four-lobed  condition  of  the  placenta  in  the 
peduncle-like  ovisac,  with  the  existence  of  a  well-difTeron- 
tiated  subumbrella  and  lateral  and  circular  canals. 

My  space  will  not  allow  me  to  illustrate  the  homological 
relations  which  exist  between  the  polypary  (or  cconosarc) 
and  the  polypidom  on  the  one  hand,  and  the  subumbrella 
and  umbrella  on  the  other.  This  must  be  reserved  for  a 
future  occasion,  when  I  hope  to  fill  up  the  gaps  in  this 
rough  and  incomplete  sketch  of  some  of  the  morphological 
relations  of  the  Hydroideo  and  their  Medusae. 

Appendix  to  Hydractinia,  printed  at  vol.  i.  p.  192. 

In  the  "  Annals  of  Natural  History  "  (vol.  iv.  ser.  3.  p.  50) 
Prof.  Allman  has  remarked,  with  regard  to  Hydractinia, 
that  "  the  solid  chitinous  polypary  [polypidom]  is  covered 
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externally  by  the  coenoearc  [polypary],  thas  reminding  ns 
fX  the  sclerobafflc  ctMrslIaoi  of  some  of  the  Actinozoa."  Thia 
doctarine  had  been  preTioosly  promulgated  by  Qoatrefages 
(Aim.  des  8c.  Nat.,  xs..  232),  who  ecoiaidered  the  polypidom 
to  be  an  endoekeletcRi  deposited  in  the  snbstance  of  the 
polypary,  like  the  Bolid  axis  of  Gorgonta.  If  this  viev  were 
,  it  woold  not  only  lemore  Hydractinia  from  the 
'»,  bat  woa3d  segr^ate  it  from  the  whole  of  the 
Hjdnod  Zot^ytes,  not  one  of  which  is  destitute  of  an 
in  iwiliiiji,  [iiiljpiiliiiii 

Inthe''£diDb.IiuLJonnial'' for  April  1857,  I  stated,  in 
a  paper  on  Hifdmeti»ia,  mj  coanctioD  of  the  incorrectness 
of  QnatreJ^ca'a  <^ini(Hi,  and  that  the  mode  of  secretion  of 
tlw  polypidon  ai  Hydmetmia  did  not  differ  from  that  of 
the  net  of  th«  Tabiilariad»,  as  was  seen  in  the  deTelopment 
of -its  young  and  its  pn^wgalion  by  stolons-  Since  th«i  I 
haT«  come  \o  the  following  oMidasioas,  after  Uw  esamina- 
titHi  of  a  Teiy  large  nnmber  of  specimens,  some  hatched 
fiom  the  e^  and  adherent  to  glass,  others  removed  as  cut- 
tings from  adult  specimens  and  transplanted  on  glass,  to 
which  they  readily  grow,  and  others  removed  entire  from  the 
shell  of  the  Pagurtu  by  acid,  and  put  up  in  qiirit  or  balsam. 

T!\»  polypidorn  and  polypary  are  found  in  the  following 
fimns,  all  of  i^ch  are  frequently  combined  in  the  same 


1.  An  open  network  of  delicate  chitinous  tubes  without 
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•endodennal  tubes,  and  coyered  above  and  bcloAv  by  a  deli- 
cate iDTeBtinent  of  chitine.  Found  on  the  growing  borders 
of  the  zoophyte,  and  especially  in  cuttings  of  old  specimens 
tnnsferred  to  glass. 

The  apimes  are  composed  of  one  tube  or  many  parallel 
tabes:  they  may  be  single  (PL  XII.  fig.  4),  and  developed 
on  a  single  tube  of  the  polypidom,  like  those  of  Podocorync 
JwAcola;  single  at  their  summits  and  of  several  tabes  at 
their  base  (figs.  5  and  6)  ;  composed  entirely  of  several  (8-12) 
oonjoined  tubes  (fig.  7) ;  reticulate  by  the  lateral  anasto- 
mosis of  their  tubes ;  or  consisting  of  long  ridges  of  tubes 
reared  against  each  other. 

The  polyps  spring  from  one  or  several  confluent  tubes  of 
the  polypary ;  they  are  covered  at  their  origin,  and  for  a  little 
distance  above  it,  by  a  delicate  prolongation  of  the  poly- 
pidom. This  may  be  detected  by  dyeing  the  whole  zoophyte 
with  tincture  of  kino,  which  gives  diflerent  tints  to  its 
chitinous  and  fleshy  elements,  or  by  steeping  it  alternately 
in  spirit  and  water,  when  the  coverings  of  the  ix)lyps  and 
polypaiy  become  inflated  as  in  figs.  2  and  3. 

The  polyps  are  of  several  shapes  and  functions,  which  I 
have  described  in  the  paper  cited  above.  It  will  be  sufiBcient 
to  enumerate  them  here : — 

1.  Alimentary  polyps,  with  mouth  and  tentacles. 

2.  Beproductive  polyps,  with  rudimentary  mouth  and 
tentacles. 

3.  Spiral  polyps — a  modification  of  the  last;  generally 
barren  (fig.  3). 

4.  Sessile  generative  sacs  of  the  polypary. 

&  Tentacular  polyps,  or  great  tentacles  of  the  polypary 
(fig.  2). 

In  the  reproductive  organs  of  Hydractinia  there  is  a 
gradual  transition  from  the  reproductive  polyp  to  the  sessile 
generative  sac;  the  i)olyi)  loses  its  dot-like  mouth,  its  ten- 
tacles, its  head  or  upper  part,  and  finally  dwindles  down  to 
a  mere  sperm-sac.  This  change  is  generally  seen  in  those 
specimens  which  have  long  been  kept  iu  captivity.  In  these 
specimens,  too,  many  of  the  alimentary  polyps  are  often 
converted  into  large  infiated  sacs  destitute  of  mouth  and 
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I,  and  showing  through  their  parietes  white  longi- 
todinal  ridges,  which  indicate  the  number  of  zooid  elements 
at  which  they  are  composed. 

Id  the  natural  history  of  this  remarkable  zoophyte  there 
are  other  points  of  peculiar  interest,  which,  having  already 
described,  I  need  only  mention  here :  the  slow  development 
•ad  unique  shape  of  the  planuloid  larva;  the  powerful 
mnscnlar  structure  of  the  polyps,  especially  the  spiral  ones, 
the  office  of  which  last  has  yet  to  be  discovered ;  and  the 
intimate  empathy  and  combined  action  which  subsist  be- 
tween the  various  parts  of  the  whole  animal. 

III.  IfoU$  cm  Derp  Sea  Sonndingt.    B;  E.  W  DoBttc,*  M.D.,  R.N. 
Commnnicated  bj  Mr  James  B.  Davus. 

The  deposits  now  forming  at  the  bottom  of  the  ocean 
possess  a  pecuhar  interest  from  a  zoological  as  well  as  from 
a  geological  point  of  view,  especially  when  we  consider  the 
importance  of  the  natural  processes  upon  which  they  are 
capable  of  throwing  light. 

It  18  only  of  late  years,  however,  that  we  have  been  en- 
abled with  any  degree  of  accuracy  to  sound  the  vast  depths 
of  the  ocean,  to  map  out  the  varying  configoration  of  tho 
solid  substrata,  and  to  examine  into  the  nature  of  the  lattor. 
We  owe  this  in  great  measure  to  the  invention  of  an  im- 
proved form  of  sounding  apparatus  by  Mr  Brooke  of  the 
IJnited  States  Navy. 
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Owen  mentionfi  polycistince  as  also  occurring  in  speci- 
mens from  the  bottom  of  the  North  Atlantic. 

Through  the  kindness  of  T.  C.  Scott,  Esq.,  E.N.,  I  am  en- 
abled to  lay  before  you  various  samples,  likewise,  from  the 
telegraph  plateau,  the  result  of  soundings  made  in  H.M.S. 
Bulldog.  They  are  of  a  light  yellow  colour,  and  effervesce 
strongly  with  acid. 

In  the  microscopical  slides  before  you,  you  will  readily 
perceive  numbers  of  calcareous  foraininif&rs  of  genera  re- 
sembling RoidXia  and  others;  besides  there  are  here  and 
there,  but  usually  in  fragments,  the  beautiful  tessellated 
siliceous  shields  of  coscinodiscus. 

It  is  a  curious  circumstance,  that,  in  many  instances  the 
polythalamicB  were  brought  up  from  the  same  locality  with 
the  soft  parts  still  preserved.  Lieutenant  Maury  conjectures 
that  perhaps  the  bodies  of  persons  buried  in  the  deep 
sea  may  in  like  manner  be  preserved  for  long  periods,  the 
great  pressure  to  which  they  are  subjected  preventing  de- 
composition, by  opposing  an  obstacle  to  the  separation  of 
gaseous  bodies. 

Prior  to  the  laying  down  of  the  submarine  cable  between 
Kurrachee  in  Scinde  and  Muscat  in  Arabia,  a  number  of 
soundings  were  made  along  the  proposed  route  by  Captain 
Pullen  in  the  Cyclops.  I  obtained  two  specimens  which 
were  brought  up,  one  from  a  depth  of  about  200,  the  other 
from  about  700  fathoms,  off  the  south  coast  of  Beloochistan. 
The  sea  is  very  deep  in  this  locality,  especially  towards  the 
sea  of  Oman  which  parts  Beloochistan  from  Arabia.  While 
the  temperature  of  the  air  where  these  soundings  were  being 
taken  was  almost  tropical  in  character,  the  thermometer 
attached  to  the  sounding  apparatus  showed  that  the  tem- 
perature at  the  bottom  of  the  ocean  was  under  40**  Fahr. 

The  matter  collected  at  200  fathoms  resembles  bluish 
clay.  It  does  not  effervesce  with  acid,  and  under  the  micro- 
scope it  presents  to  view  a  number  of  clear  angular  fragments, 
many  of  them  undoubtedly  of  mineral  origin. 

The  calcareous  foramini/crs  so  plentii'ul  in  the  deposits 
from  the  North  Atlantic  are  here  very  rare.  After  diligent 
search  I  could  only  recognise  two  or  three.    Here  and  there 
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ve  meet  with  epiculse  of  eponges.  There  are  aleo  present 
the  broken,  and,  in  some  caseB,  perfect  valves  of  the  ooscino- 
discuB,  but  any  other  organisms  are  too  undecided  to  pro- 
Donnofl  apon. 

He  sample  from  700  fathoms  is  still  less  abundant  in  such 
objects. 

Deep  sea  soundings  have  now  been  effected  in  variooe 
parts  -of  the  -world.  Professor  Baile;  examined  epecimena 
brought  up  in  Lat.  56°  46'  N.,  Lwig.  168°  IS*  E.,  the  depthe 
being  wspectively  900,  1700,  and  2700  fathoms. 

They  yielded  a  variable  proportion  of  mineral  matter, 
diminishing  as  the  depth  increased,  a  quantity  of  the  silice- 
ona  shields  of  diatoms  including  coBcinodiscvt  and  numerous 
spicolffi,  but  not  a  fragment  of  any  of  the  calcareous  poly- 
thcdamitL  The  beautiful  siliceous  polycietina  were  also 
observed. 

A  specimen  brought  up  by  BrooVs  sounding-rod  io  the 
coral  sea,  in  Lat.  13°  S.,  Long.  162°  S.,  from  the  Teported 
depth  of  2150  fathoms,  afforded  many  spiculse  of  fpongee,  a 
very  few  diaioma  including  the  coacinodiscuB,  some  polycia- 
tium,  and  a  very  few  fragments  and  only  one  perfect  ■poiy- 
thalamia  ehelh 

The  deposits  now  forming  at  the  bottom  of  the  North 
Atlantic,  ttierefore,  -differ  notably  from  the  latt«r,  in  contain- 
ing so  -away  polythalamice. 

Parfaaps  at  some  future  date  we  may  be  able  to  discover 
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months  of  February  and  March,  and  ho  found  that  any 
appearance  of  herring  fry  gradually  ceased,  while  the  sprat, 
Ckkpea  apraiiuSf  was  most  abundant ;  even  the  occurrence 
of  young  herrings,  i.e,y  fish  above  five  inches  long,  was  rare, 
QDtil  about  the  beginning  of  March,  when  for  a  day  or  two 
they  again  made  their  appearance  among  the  sprats  in  some 
numbers,  and  then  entirely  disappeared.  About  the  10th 
of  March  considerable  quantities  of  very  fine  pilchards, 
Cliq>eapUchardu8,  the  gipsy  herring,  were  brought  to  market, 
along  with  herrings  and  sprats,  and  the  writer  of  this  notice 
examined  some  dozens  of  them.  The  largest  were  fully 
eight  inches  in  length,  and  might  readily  be  mistaken  for 
herrings,  although,  upon  a  closer  inspection  the  general 
aspect  of  the  fish  showed  marked  distinctions  even  to  the 
eye, — ^being  moro  sUm  and  delicate,  having  smaller  scales, 
more  firmly  attached,  and,  when  compared  side  by  side 
with  the  herring,  giving  one  the  impression  that  it  might 
be  a  young  herring  which  had  only  just  attained  maturity. 
The  mari^ed  distinctions  between  this  fish  and  the  herring 
need  not  be  repeated  ;  Dr  Parnell  states  them  most  accu- 
rately, and  says  that  it  had  been  of  late  (when  he  wrote  in 
1839)  a  very  rare  fish  in  the  Firth  of  Forth,  as  well  as  along 
the  whole  eastern  coast  of  Scotland ;  while,  about  thirty 
years  previous,  it  had  been  as  plentiful  as  the  common 
herring ;  and  that  no  specimen  had  then  been  caught  in 
the  Firth  since  the  year  1816.  He  adds  that  the  pilchard 
is  easily  distinguished  from  the  herring,  sprat,  and  white- 
bait, by  the  position  of  the  dorsal  fin.  If  either  of  the 
three  latter  fish  be  suspended  by  the  anterior  dorsal  rays, 
the  head  will  be  observed  to  dip  considerably  ;  whereas,  if 
the  pilchard  be  thus  suspended,  the  body  will  preserve  an 
equilibrium.  The  writer  found  that  the  fishwomen  thor- 
oughly apprehended  this  last-mentioned  characteristic  of 
the  pilchard  as  the  one  most  obvious  and  unmistakeable 
by  an  observer,  and  were  quite  aware  of  the  nature  of  the 
fish  they  were  bringing  to  market  as  distinguished  from 
the  herring,  stating,  that  by  many  people  they  were  not  so 
much  liked  as  food.  Many  of  the  specimens  were  opened 
by  the  writer,  for  the  purpose  of  ascertaining  the  existence 
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of  milt  and  roe,  but  not  tho  sligLteet  appearance  of  the 
latter  could  be  found,  tbe  milt  being,  however,  distinctly 
seen  in  a  rudimentary  state.  These  fish,  when  dressed  for 
table,  were  found  to  be  in  very  flue  condition,  although 
differing  in  flavour  from  the  herring,  and  to  some  tastes,  as 
the  fishwomen  had  said,  not  so  palatable.  It  was  matter 
of  regret  that  the  pilchards  were  only  caught  in  large 
quantity  for  a  few  days  in  March,  although  sparingly 
among  herring  through  the  winter;  and  this  partial  appear- 
ance in  the  Firth  in  the  present  season  corroborates  Yar- 
rell's  statements  on  the  subject.  As  respecU  the  spawning 
of  the  herring,  the  best  authorities  hitherto,  although  with 
some  doubt  and  misgiving,  have  assigned  the  periods  of 
March  and  October  as  the  times  of  deposit.  The  writer  has, 
during  the  past  winter,  found  the  herrings  taken  in  the 
Firth  of  Forth  to  be  either  gravid  with  spawn  and  milt,  or 
else  spent  fish,  continuously  from  the  month  of  November 
until  the  end  of  March,  during  the  whole  period  that  the 
fish  was  sought  after  and  taken  ;  and  he  sees  no  reason  to 
doubt  that  during  tbe  whole  period  that  the  herring  is 
found  upon  our  shores,  it  is  there  for  tbe  purpose  of  depo- 
siting its  spawn,  which  not  improbably  occurs  tbe  whole 
year  round. 

Mr  J.  M.  Mitchell  exhibited  several  specimens  of  the  sprat 
or  garvie  herring,  Clupea  apraitvs,  with  well  developed  milt 

and  roe.     Tlicso  fiah  were  taku'ii  above  QueeDsferry  about 
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dorsal  ray  to  extremity  of  tail,  10|th  inches ;  length  of  dorsal 
fln,  2}  inches,  with  39  rays  resting  on  eleven  rings,  three  of 
which  belong  to  tHe  tail. 

The  trunk  consists  of  29  divisions  or  rings,  and  the  tail  of 
about  60  or  64 ;  vent  immediately  under  the  twenty-seventh 
ray  of  the  dorsal  fin. 

Form  of  the  trunk  from  the  gill  to  the  vent  is  octangular, 
and  from  the  vent  downwards  quadrangular,  towards  the 
extremity  somewhat  flattened. 

I  have  given  this  description,  as  it  diflfers  somewhat  from 
most  of  the  descriptions  of  this  fish.  Jenyns  and  Yarrell 
give  it  rudimentary  caudal  rays,  and  Kaup  six  caudal  rays. 
In  this  specimen  I  could  not  discover,  even  with  the  micro- 
scope, the  faintest  trace  of  a  rudimentary  ray,  when  not 
more  than  half  an  hour  dead.  Kaup  says  that  this  species 
has  till  now  (1856)  been  found  only  in  the  south-west 
coast  of  Scotland,  in  Ireland,  the  Isle  of  Man,  at  Havre,  and 
in  Norway.  He  does  not  appear  to  be  aware,  as  noticed  by 
Dr  Pamell,  that  prior  to  1685  Sir  Kobert  Sibbald  obtained 
a  specimen  from  the  Firth  of  Forth ;  and  within  the  last 
few  years,  Dr  J.  M*Bain  and  Dr  J.  A.  Smith  each  got  speci- 
mens. The  last  is  now  in  the  Natural  History  Museum, 
College,  Edinburgh. 

[As  this  fish  has  not  been  often  distinguished  or  de- 
scribed, there  are  here  added,  for  the  sake  of  comparison, 
the  notes  formerly  taken  from  the  specimen  examined  by 
Dr  Smith,  and  exhibited  at  the  meeting  of  this  Society,  on 
25th  January  1860.  These  details  were  not  included  in  the 
notice  of  the  fish  printed  in  the  Proceedings,  see  page  139. 

Notes  of  the  JEquorecU  Pipe  Fish  (Nerophis  .^uoreus),  taken  at  the 
Isle  of  May,    By  John  Alexander  Smith,  M.D. 

Nerophis  ^quoretiSj  Kaup* ;  Syngriathua  ceqttorens,  Yar. 
The  -ZEquoreal-Pipe  Fish.  The  general  colour  of  the  fish  is 
brownish-yellow,  approaching  to  olive-green  on  the  back. 
Pectoral,  anal,  and  caudal  fins  awanting. 

*  Catalogue  of  Lophobranchiate  Fish  in  the  Collection  of  the  British  Mu- 
seum, 1866p  by  Dr  J.  J.  Kaup. 
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was  in  beautiful  plumage.  Mr  Charles  Muirhead,  Queen 
Street,  informed  Dr  Smith  that  it  was  shot  near  Bathgate 
on  the  17th  of  March.  The  bird  is  rare,  or  at  least  seldom 
seen  in  the  neighbourhood  ;  and  this  specimen  is  also  in- 
teresting from  the  very  early  season  of  the  year  when  it 
was  killed.  Montagu  mentions  having  seen  it  in  Devonshire 
"  as  early  as  the  14th  of  March."  It  is  generally  considered 
to  be  migratory,— one  of  our  regular  summer  visitors.  Its 
allied  species,  the  Com  Crake,  does  not  visit  us  until  the 
beginning  of  May. 

A  vote  of  thanks  was  given  to  the  Office-Bearers,  and 
the  Society  adjourned  to  the  beginning  of  next  winter 
session. 
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Wednesday,  November  27,  1861. — ^T.  Strethill  Wright,  M  D., 

President,  in  the  Chair. 

William  Stevenson,  Esq.,  Aeooontant,  Dunse,  was  balloted  for,  and 
elected  a  non-resident  member  of  the  Society. 

The  following  donations  to  the  Library  were  laid  on  the  table,  and 
thanks  awarded  to  the  donors :  — 

1.  (1.)  Transactions  of  the  Royal  Society  of  Edinburgh.  4to.  Vol. 
zzii.  Part  2.,  1859-60.  (2.)  Appendix  to  the  Makerstoun  Magnetical 
and  Meteorological  Observations.  4to.  (3.)  Proceedings  of  the  Royal 
Society  of  Edinburgh.  8vo.  Vol.  iv.,  No,  50. — From  the  Society.  2. 
Proceedings  of  the  Royal  Society  of  London,  Vol.  zi.,  Nos.  43-45. — 
From  the  Society.  3.  Observations  on  Temperature  in  connection  with 
Vegetation.  By  J.  H.  Balfour,  A.M.,  M.D.  8vo.  1861.— From  the 
Author.  4.  Proceedings  of  the  Zoological  Society  of  London.  Syo. 
1860,  Part  3,  June  to  December ;  and  1861,  Part  1,  January  to  March. 
— From  the  Society.  5.  Canadian  Journal,  Toronto,  No.  32,  March ; 
No.  34,  July;  and  No.  35,  September  1861. — From  the  Canadian 
Institute,  Toronto.  6.  On  Canadian  Caverns.  By  George  D.  Gibb, 
M.D. — From  the  Author.  7.  The  Canadian  Naturalist  and  Geologist, 
and  Proceedings  of  the  Natural  History  Society  of  Montreal,  Vol.  vi., 
Nos.  1-5. — From  the  Society. 

Dr  Wright  then  delivered  the  Opening  Address  : — 

Gentlemen, — I  have  now  to  greet  you  on  the  commence- 
ment of  the  ninety-first  session  of  the  Royal  Physical  Society, 
which  opens  full  of  promise.  Not  only  can  we  look  b  ack 
with  satisfaction  on  the  many  valuable  papers  which  have 
of  late  years  been  read  at  this  table,  and  which,  treasured 
up  in  our  published  proceedings,  and  disseminated  through 
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the  scientific  aocietiee  of  this  aod  other  countries,  are  assiet- 
ing  to  preserre  for  Edinbai^h  that  high  position  which  she 
has  attained  in  science ;  hat  the  billet  of  this  evening  shows 
that,  in  the  ensuing  session,  we  have  mncb  to  look  forward 
to,  both  from  oar  yonng  soldiers,  whose  spars  are  yet  a-win- 
ning,  and  from  well-tried  veterans,  whose  names  for  man; 
a  year  have  been  "  familiar  as  household  words"  to  the  lips 
and  pens  of  all  those  whom  Natural  History  has  taken  for 
her  own.  Moreover,  a  highly  respectable  balance  in  the 
bask,  and  the  continned  influx  of  entrance-fees  from  new 
members,  render  us  qnite  easy  as  to  that  commodity  with- 
out which  the  highest  literary  and  scientific  attainments 
present  bat  a  pitiable  appearance — eo  very  easy,  that  a  large 
number  of  our  members,  nearly  all  of  us,  have  neglected  for 
some  years  to  pay  our  annual  contribations.  The  Council 
have,  however,  considered  it  unadvisable  that  the  property 
of  the  Society  should  any  longer  be  carried  about  in  the 
pockets  of  its  members,  and  have  directed  that  the  arrears 
shall  be  collected,  so  tliat  our  available  funds  this  year  will 
be  considerably  increased.  Since  our  last  meeting,  the 
Society  has  been  deprived  of  the  services  of  several  useful 
and  valuable  members.  One  of  them — Professor  Shank 
More — has  been  removed  by  the  hand  of  death.  I  need  not 
in  this  place  recount  the  history  and  attainments  of  one  so 
well  known  as  Professor  More.  The  increasing  infirmities 
of  age  had  for  some  time  prevented  his  taking  any  part  in 
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must  hope  that  we  may  still  be  favoured  by  his  assistance, 
although  he  may  not  often  be  able  to  come  amongst  us. 
The  work  of  the  Society  for  the  last  session  has  been  well 
divided  amongst  the  members.  On  the  VertebrcUa  the 
papers  consist  of  those  of  Dr  Cleland  on  the  articular  pro- 
cesses of  the  Atlas  and  Axis  ;  Dr  M'Bain  on  the  anatomical 
distinctions  between  the  skull  of  the  Manatus  senegcdensis 
and  a  Manatus  from  the  Bay  of  Honduras  ;  Mr  Edwards  on 
inflammation  in  fishes,  in  which  he  has  determined  that 
those  animals  are  quite  indifferent  to  the  infliction  of  wounds ; 
Mr  Peach,  of  Wick,  on  the  Argentine,  Anchovy,  and  other 
fishes,  and  on  the  termination  of  the  vertebrate  column  in 
the  tails  of  the  Salmon  tribe  ;  Mr  J.  M.  Mitchell  and  Mr  6. 
Logan  on  the  natural  history  and  fisheries  of  the  Herring 
and  the  Sprat;  Mr  W.  S.  Young  on  the  (Equorial  pipe- 
fish and  its  specific  distinctions.  In  Entomology/,  Mr  B.  T. 
Logan's  paper — on  the  occurrence  of  Vanessa  polycMora  and 
Gheimatobia  borearea  in  Edinburghshire.  On  the  Codentrata 
two  notices  by  Dr  Strethill  Wright— on  reproduction  in 
Ghrysaora,  and  on  Atractylis  coccinea.  On  the  Protozoa  we 
have  Dr  M'Bain's  notices  of  sponges  from  Shetland  and  else- 
where, together  with  his  very  valuable  and  interesting  ex- 
position of  Bowerbank's  recent  discoveries  and  classification, 
and  Dr  Strethill  Wright's  papers  on  reproduction  in  Ophryo- 
dendron,  on  Dendrophrya  and  Lecythia,  and  on  Ehizopod 
structure,  and  his  discovery  of  ova  and  spermatozoa  in  that 
class  of  animals.  In  Geology  and  Mineralogy  several  very 
important  papers  have  been  read,  including  Mr  R.  H.  Tra- 
quair's  on  the  Trilobites  of  the  Carboniferous  Limestones  of 
Fifeshire,  accompanied  by  beautiful  delineations  of  species. 
Mr  Andrew  Taylor  on  the  exposure  of  the  Liberton  Old  Red 
Sandstone  conglomerate  bed  at  Newington ;  aud  Mr  John 
S.  Livingston  on  the  state  of  our  knowledge  respecting  meta- 
morphism  in  the  mineral  kingdom,  in  which  he  has  given  a 
most  interesting  account  of  the  production  of  minerals  by 
artificial  means.  To  all  these  gentlemen  I  beg,  in  the  name 
of  the  Society,  to  give  cordial  thanks  for  their  assistance  in 
the  furtherance  of  its  objects.  To  Dr  J.  A.  Smith,  our 
Secretary,  special  thanks  must  be  offered  for  the  constant 
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enpply  of  objecta  of  intereBt  -which  be  has  every  evening 
placed  upon  our  table,  and  his  valnable  observatione  thereon ; 
and  to  Mr  G.  Logan,  the  Convener  of  the  Dredging  Com- 
mittee, for  bis  Report. 

Sacb  has  been  the  result  of  the  past  eesBion.  Good 
steady  Trork  has  been  done,  and  patiently  recorded.  We 
are  men  of  work,  not  of  talk.  We  have  given  forth  no 
voice  on  the  grand  hypothetical  qaestions  which  are  now 
troubling  the  commonwealth  of  Natural  Science.  We  have 
been  singularly  apathetic  as  to  whether  or  no  the  stock  of 
oar  first  parent  struggled  upwards  through  innumerable 
adversities  from  a  monad  to  a  man.  I  fear,  indeed,  that  we 
are  prejudiced  people,  and  would  rather  leave  the  question 
aa  we  found  it  settled  many  a  year  ago  at  our  mother's  side. 
We  have  given  no  opinion  as  to  whether  the  king  of  the 
Gorillas  died  gloriously  advancing  on  his  terror-stricken  foe, 
and  beatings  far-resounding  tattoo  on  his  tympanic  chest,  or 
whether  he  was  brought  to  the  ground  by  a  rifie-sbot  in  bis 
cerebellum  while  ignominiously  bolting  up  a  tree.  But  we 
have  been  jotting  down  hard  little  facts, — rough  diamonds, 
which  by-and-bye  we  may  see  taken  up  and  gronnd,  and 
polished,  and  set  by  other  hands, — central  points  of  crystal- 
lization, which  we  may  find  dotting  the  pages  of  great 
standard  volumes,  and  glimmering  from  amid  the  small 
type  of  their  foot-notes  and  indices.  Sic  itur  ad  aalra. 
These  small  facts  are  the  foundations  of  adamant  on  which 
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Arabian  fable  I  How  little  did  he,  who  first  noticed  the 
attractive  property  of  the  loadstone,  imagine  that  to  him  was 
revealed  a  power  which  wonld  one  day  gnide  the  commerce 
and  navies  of  the  world  over  the  pathless  seas, — which 
wonld  veer  oflF  the  floating  city,  laden  with  the  hopes  of  a 
thousand  human  hearts,  and  careering  over  the  dark  waves 
with  the  speed  of  the  wind,  from  the  treacherous  iceberg 
and  the  crashing  floe,* — which  would  link  together  in  the 
closest  bonds  all  the  kingdoms  of  the  earth, — which  could 
correlatively  transmute  all  the  forces  of  nature — and  which 
may  one  day  render  the  great  sea  itself  one  mighty  store- 
house of  fuel  and  power  for  the  benefit  of  mankind  1  f  How 
little  did  he,  who  first  linked  together  an  atom  of  hydrogen 
with  two  of  carbon  and  three  of  chlorine,  dream  that  then 
was  revealed  to  mankind  the  beneficent  Elixir  which  would 
cause  that  dread  and  ancient  travail  of  the  woman  to  cease, 
— which  would  change  the  despairing  moan  and  the  agon- 
ising terror  of  the  operating  table  for  a  calm  and  dreamless 
slumber — and  which  shall  render  the  fame  of  Dumas  and 
Simpson  undying,  until  the  stream  of  time  shall  flow  for 
suffering  humanity  no  more  I 

So  it  may  happen  that  some  unambitious  observation  made 
here  may  throw  unexpected  light  on  the  Geology  of  our 
country, — may  endow  vast  districts  witli  mineral  wealth 
undreamt  of, — may  modify  all  our  received  views  of  cell-life 
— and  may  put  down  a  hard  little  point,  on  which  may  arise 
the  Physiology  and  Pathology  of  the  future.  Let  us  there- 
fore go  on  as  we  have  done,  not  urged  by  the  desire  of  fame  or 
notoriety,  but  constrained  by  the  love  of  knowledge  and  truth. 

*  Mr  Alexander  Bryson  has  lately  made  a  beautiful  application  of  Melloni'a 
pile  to  the  detection  of  the  position  of  icebergs  at  sea — the  needle  of  the  in- 
strument directing  the  steersman  to  avoid  them. 

t  The  application  of  the  magneto-electric  machine  to  the  conversion  of 
mechanical  power  into  electricity,  chemical  action,  &c.,  is  at  present  but  in  its 
infancy.  Magneto-electricity  has,  it  is  true,  been  largely  rendered  available  in 
electro-metallurgy,  in  telegraphy,  and  for  obtaining  lighthouse  illumination. 
But  the  day  wiU  surely  come  when  the  vast  water-power  of  the  world  will  be 
employed,  through  the  intervention  of  the  magnet,  in  effecting  enormous  che- 
mical operations ;  amongst  which  will  be  the  resolution  of  water  into  its  ele- 
ments, and  their  application  to  those  purposes  for  which  coal  is  now  employed. 
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Our  Societ;  ban  stUl  another  fiiDctioD.  It  plays  its  part 
as  an  ezpoaeDt,  throngb  ita  reports  in  the  daily  press,  of  the 
progress  of  Natoral  Science — a  knowledge  of  which  cannot 
fail  sooner  or  later  to  give  a  higher  tone  to  the  literature  and 
cast  of  thought  in  our  country.  It  is  painful  to  notice  how 
the  writings  of  many  of  the  most  talented  and  accepted 
authors  of  our  day  are  entirely  uninfluenced  by  the  sublime 
realities  of  Creation, — realities  which  excel  in  their  grandeur 
the  most  transcendent  dreams  of  the  imagination.  The 
poet  who  prates  of  "  the  pale  cold  moon,"  and  the  "  throb- 
bing and  pulsing  stars,"  as  the  bashful  witnesses  of  some 
illicit  love  affair,  entertains  or  feigns  an  infinitely  more 
degraded  conception  of  his  relation  to  the  UniTerse  in  which 
he  ia  placed,  than  the  child  who  lisps  at  evening, — 

"  Trinkle,  twinkle  little  itar, 
How  I  wonder  wlut  jou  ue." 
For  that  wonder,  which  accompanies  the  little  one  in  this 
hifl  first  step  towards  the  attainment  of  truth,  will  go  hand 
in  hand  with  him,  until  in  after  years  he  may  have  sounded 
all  the  known  depths  of  the  Cosmos.  By-and-bye  he  looks 
upwards  to  the  Firmament  in  the  night  season  with  the 
astronomer,  and  sees,  in  the  luminous  pathway  which  is 
extended  on  high,  an  awful  system  of  suns — a  mist  of  suns 
— of  whose  vast  size  and  distance  from  each  other,  numbers 
fail  to  impart  to  the  human  mind  any  conception.  Each 
shining  particle  of  that  dense  sun-cloud,  he  is  told,  wonder- 
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planets  around  their  Suns  in  slowly  rocking  orbits,-— of  Suns 
linked  in  circling  round  with  their  fellow  Suns,  blue,  and 
orange,  and  green,  and  crimson,— of  Universe  linked  with 
Universe, —of  immeasurable  rings  and  clusters,  and  com- 
plicated spiral  whirlpools,  lustrous  with  countless  myriads 
of  Suns.  But  who  shall  recount  to  him  the  unimaginable 
mysteries  of  being, — of  life,  and  mind,  and  soul,  called  forth 
by  the  voice  of  tlie  Almighty,  around  each  radiant  centre ! — 
Who  shall  report  "  their  holy  triumphs  out  of  evil  wrung ! " 
— Who  shall  tell  of  the  great  Hosanna,  arising  throughout 
these  illimitable  creations,  for  ever  before  the  all-pervading 
mercy-seat  of  God ! 

Again ; — this  green  duck-pond  presents  no  inviting  or 
miraculous  appearance.  But  the  philosopher,  still  a  wonder- 
ing child,  places  a  drop  of  its  slime  under  the  highest  power 
of  the  microscope,  and  a  world  of  beautiful  fish-like  creatures 
starts  into  view, — the  green  Euglenas.  He  notes  the  accu- 
rate wave-lines  of  their  taper  forms, — the  long,  lashing 
trunks  by  which  they  scull  themselves  along, — the  brilliant 
crimson  eye-speck,  which  hints  of  a  sense  perhaps  unknown 
to  man, — the  wonderful  provision  made  for  their  multipli- 
cation and  preservation, — how  a  single  Euglena,  by  inces- 
sant self-division,  becomes  an  infinite  host, — how,  when  the 
summer  sim  is  drying  up  the  puddle  which  is  its  Universe, 
it  seals  up  itself  in  a  cell  of  horn,  like  the  Indian  Fakir,  and 
lies  hard  and  dry  in  the  mud,  or  floats  a  speck  of  dust  upon 
the  breeze,  until  a  welcome  shower  restores  it  to  liberty  and 
life,  when  it  creeps  out  of  its  cell  again,  not  one,  but  a  swarm 
of  little  Euglenas.* 

The  filthy  scum  that  coats  the  common  sewer,  and  hangs 
in  long  floating  fringes  from  every  stick  and  stone  in  our 
Water  of  Leith,  becomes  in  like  manner  transformed  into 
vast  assemblages  of  the  most  wonderful  and  beautiful  of  all 
animalcules, — ^into  forests  of  Carchesium,  each  animal  of 
which  is  as  a  many-branched  tree  of  glass,— each  branch  in- 
stinct with  life,  slowly  extending,  or  quickly  contracting  itself 

*  There  can  be  litUe  doubt  that  the  Euglenas  are  plants,  endowed  with 
motion  and  sensation  for  light.  I  have  plentifully  obtained  oxygen  gas  by  ex- 
posing these  organisms  to  strong  sunlight. 
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in  coDToluted  spirals,— each  twig  crowned  witli  its  vase- 
shaped  zooid,  wreathed  with  a  whirliDg  glory  of  never-resting 
cilia ;  there  is  the  contractUe  heart ;  there  the  circling  round 
o{  moving  fluids  that  ceases  not  bat  with  life. 

Within  the  branching  galleries  of  these  sponges,  uprooted 
and  driven  landward  hy  the  hissing  tide, lark  tiny  Polythalme, 
strange  and  beaatiful  forms,  the  microtypes  of  things  that 
lived  in  the  cloudy  dawn  of  earliest  time.  Here  theoldBaculoid 
and  Hamoid  and  Nantiloid  models  appear  ^ain  in  the  headed 
wands  and  spirals  of  these  many-chambered  shells — each  a 
city  whose  indwellers  are  but  little  patches  of  slime.  No 
bright-eyed  NautUua  puts  forth  its  clasping  arms  from  these 
richly-sculptured  habitations ;  they  are  built  op  by  a  shape- 
less and  unorganised  glair — a  living  glair,  which  streams  as 
a  filmy  network  from  all  their  thousand  openings,  and  spreads 
afar  its  glntinons  meshes,  whose  touch  is  death — a  formless 
mystery,  beneath  whose  plastic  force  lie  monlding  the  solid 
mountain  chains  and  continents  of  a  future  world.* 

Amidst  the  crannies  and  furrows  of  these  stones  and 
broken  shells,  dredged  from  the  deep,  the  wildest  stories 
of  Arabian  romance  are  imaged  forth  in  facts  of  every- 
day experience.  From  the  delicate  and  fluted  flasks  of  these 
Ijagenffl  issue  beings  no  less  wonderful  than  those  cloudlike 
Marids  whom,  sealed  in  bottles  of  brass,  Solomon  plunged 
beneath  the  waters  of  El  Karker;t  while  these  silvery 
Ephelotas,  seated  on  their  tall  and  glassy  watch-towers, 


Presidents  Address.  803 

rions  life-histories,  of  deeper  import  than  the  astronomer^s 
record  of  all  those  infinitudes  of  wandering  fire.  Each  day 
the  sea,  slowly  creeping  back  from  its  weedy  shores,  calmly 
reveals  unknown  and  inexhaustible  treasures,  or,  driven 
into  fury  by  the  storm,  casts  at  our  feet  rarer  gems  from 
its  deepest  storehouses.  Each  night  its  waves  glitter  with 
sparks  of  living  light,  the  handiwork  of  a  Providence  which 
never  slumbers  nor  sleeps.  Night  after  night,  o'er  all  the 
tide-lashed  margins  of  the  deep,  the  shining  kingdoms  of 
the  great  Polyp-world  blaze  before  the  Lord.  All  the  day 
long  stretch  they  forth  their  arms  motionless  waiting 
their  meat  from  His  hand.  These,  seen  but  by  the  seeker, 
wreathing  the  worn  rocks  with  garlands  of  living  flowers ; 
— ^these,  towering  up  from  the  sombre  depths  of  the  Nor- 
wegian fiords,  lofty  as  mighty  forest  trees ; — these,  clear 
and  tiny  as  drops  of  dew,  bounding  along  the  surface  of  the 
summer  seas ; — these,  slow  wheeling  like  stately  argosies, 
trailing  their  fringed  streamers  in  graceful  spirals  many  a 
foot  behind ; — these,  God's  workers  from  the  beginning, 
raising  against  the  Pacific  surges  vast  barriers,  before  which 
all  the  proud  erections  of  man  dwindle  into  insignificance 
and  which  shall  endure  when  the  boasted  monuments  of  his 
religion  and  his  fame  shall  have  crumbled  into  dust. 

Again : — our  philosopher,  still  a  wondering  child,  can  look 
back  with  the  geologist,  and  see  **  as  in  a  glass  darkly,"  the 
earth  primeval  and  void,  brooded  over  by  the  creative  spirit 
of  the  Almighty.  He  can  view  the  traces  of  those  mighty 
elemental  wars — those  slow  millions  of  years,  that  lifted  the 
land  from  the  deep; — those  slow  millions  of  years,  when  the 
early  foliage  was  creeping  over  its  denuded  surface,  and  the 
unfolding  beauties  of  the  radiata  and  the  mollusc  received 
the  approving  fiat  of  Him  for  whose  pleasure  they  are  and 
were  created  ; — those  slow  millions  of  years,  .when  the  brood 
of  the  dragon  reigned — when  gigantic  Saurians  trailed  them- 
selves through  the  plashy  marshes,  darted  fish-like  through 
the  waters,  or,  poised  on  bat-like  wings,  filled  the  dank  air 
with  bellowing  croaks  and  shrill  whistles ;  there^  where 
ages  upon  ages  afterwards,  the  wolf  howled  amidst  the  dense 
oak  forests  of  Britain,  and  snufied  the  human  holocausts 
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On  the  motion  of  Mr  Alexander  Bryson,  seconded  by  Dr 
M'Bain,  a  cordial  vote  of  thanks  was  unanimously  given  to 
Dr  T.  S.  Wright  for  his  valuable  services  as  President  of  the 
Society,  and  for  his  learned  and  beautiful  opening  address. 

Mr  Bryson  then  called  the  attention  of  the  Society  to  the 
value  of  recording  facts,  however  trivial  they  might  seem, 
and  reminded  the  fellows  that  the  discovery  made  by  their 
distinguished  member,  Mr  Peach,  and  communicated  to  this 
Society,  of  goniatites  and  other  shells,  near  DurnesSi  had 
induced  Sir  Eoderick  Murchison  to  remodel  his  strategra- 
phical  arrangement  of  the  rocks  of  Scotland. 

Dr  M'Bain  said  that  he  was  present  when  the  first  fossils 
from  Durness  were  shown  to  the  Eoyal  Physical  Society, 
and  that  the  late  Hugh  Miller  then  considered  them  to  be- 
long to  the  Old  Eed  Sandstone.  At  the  same  time,  Mr 
Miller  observed  that  other  fossils,  in  a  more  perfect  state  of 
preservation,  would  probably  be  found  in  the  same  locality, 
that  would  enable  geologists  to  decide  what  formation  they 
belonged  to.  Dr  M'Bain  also  remarked  that  simple  facts 
might  lead  to  important  results  in  applied  science  as  well  as 
in  the  higher  generalisations ;  and  stated  an  instance  within 
his  own  knowledge,  to  which  the  President  had  incidentally 
referred,  of  the  application  of  Melloni's  thermo-electric 
thermometer,  by  their  distinguished  member,  Mr  A.  Bryson, 
to  the  detection  of  icebergs  at  sea,  which  might  ultimately 
be  the  means  of  saving  an  incalculable  amount  of  life  and 
property. 

Dr  Wright  then  proceeded  with  a  Eeport  on  the  anatomy 
of  the  Hydroidce. 

by  cannon — ^booming  for  a  great  and  peaceful  victory.  A  tme  and  noble  man 
hath  laid  aside  his  titles,  and  honours,  and  power ;  and  hath  passed  from  the 
uncertain  and  turbulent  shadows  of  this  world,  to  the  serene  light  of  the 
eternal  day.  Gentle,  and  wise,  and  good, — earnest  in  the  work  of  the  pre- 
sent,— ^he  was  of  those  who,  standing  on  the  mountain  tops,  gaze  wistfully 
on  the  brightening  dawn  of  the  future.  "Nobody"  saith  he,  who,  being 
dead  yet  solemnly  speaketh — "  Nobody  teko  hat  paid  any  attention  to  the  peculiar 
features  of  our  present  era,  vnU  doubt  for  a  moment ^  that  toe  are  living  at  a  period  of 
fMst  wonderful  traneitiony  which  tends  rapidly  to  accomplish  that  great  end  to  which, 
indeed,  all  history  points — the  bealisation  of  the  unity  of  mankind." 
(Speech  of  the  Prince-Consort  at  the  Lord  Mayor's  Banquet,  1860.) 
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Tbo  ibllowing  Conunanicatioiu  wete  tben  read  : — 

I.  On  the  AwUomy  of  Saccolins  viith  a  deieription  of  the  Spteiet.  By 
JoHH  Ahdesbon,  M.D.  Plate  XIII. 

Three  years  ago  I  drew  the  attention  of  this  Society  to 
the  fact  of  the  frequent  occurrence  of  Sacculina  and  Pdto- 
gaster  aa  some  of  the  CniBtaceaof  the  Firth  of  Forth.  For 
some  years  past  the  subject  of  the  affinities  of  these  parasites 
has  been  occupying  the  minds  of  many  foreign  ohserrers ; 
and  the  following  obserratious,  therefore,  are  brought  before 
the  Society  in  the  hope  that  they  may  tend  to  throw  some 
light  upon  this  difficult  question.  In  the  present  paper  I 
have  purposely  abstained,  as  far  as  possible,  from  dogmatis- 
ing regarding  their  systematic  position,  but  elsewhere  I  have 
referred  them  to  the  Girripedes.*  I  may  mention  that  the 
relative  position  of  the  investing  sacs,  the  character  of  the 
ovaries  and  the  ovigerous  lamellEB,  and  the  apparent  herma- 
phrodite nature  of  the  adult  animal,  when  viewed  in  con- 
nection with  the  larval  form,  appear  to  me  clearly  to  indicate 
their  Cirripedial  nature.  Accordingly,  in  my  graduation 
thesis,  I  created  a  new  order  (Sacculiuacea)  for  their  re- 
ception.f 

Among  recent  observers,  Leuckart  drew  tlie  attention  of 
nsturahsts  to  Thompson's  systematic  description  of  Saccu- 
lina, and  proposed  the  adoption  of  his  generic  term.    "  If 

s  restore."  he  savs.  "  the  name  Sacculina  either  for  Pclto- 
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Pdtogaaier  carcini^  Bathke,  and  Pachj/bdetta  Bathkci^  Die- 
sing. 

n^  Larca,     PI  XIIL  fig.  1. 

The  larva,  in  tho  first  stage,  is  oval,  and  presents  no 
marks  of  segmentation.  Placed  near  the  centre  of  tho 
anterior  ihargin  of  the  body  is  a  yellow  sj^eck — the  eye  (a). 
The  ocellns  is  placed  nearly  in  the  centre  of  a  dark-colonred 
ring  (&)•  Krohn,  who  has  observed  a  structure  simihir  to 
this  in  the  larva  of  a  Balanide,  regards  it  as  the  a^sophageal 
ring.  The  lateral  margins  of  the  body,  on  either  side  of  the 
ocellus,  are  prolonged  into  two  horns  (c) ;  and  in  this  re- 
spect the  young  resembles  the  Cirripedian  larva  in  its  first 
stage.  It  is  provided  with  three  pairs  of  natatory  legs :  the 
first  pair  (d)  are  situated  immediately  posterior  to  the  horns 
of  the  carapace ;  they  are  uniramous,  are  provided  at  their 
extremities  with  bristles,  and  appear  to  be  composed  of  two 
joints ;  the  second  and  third  pairs  (rf'  dT)  are  larger  than  the 
first,  and  are  both  biramous.  The  rami  are  furnished  with 
bristles.  The  under  surface  of  tho  body  is  prolonged  into 
two  spines  (e  e),  which  project  beyond  the  posterior  margin 
of  the  carapace.  Besides  these  terminal  spines,  I  have  obser- 
ved through  the  transparent  body,  two  other  structures  (//), 
which  resemble  very  much  the  middle  pair  of  spines  described 
by  Darwin  as  occurring  on  the  larva  of  Chthamahs  stellatxia. 
The  greater  portion  of  the  body  is  occupied  by  an  oval  mass 
of  nearly  spherical  globules  {g).  The  various  transforma- 
tions of  the  larva  remain  yet  to  be  determined. 

The  Adult  Animal.    PL  XIIL  figs.  10,  11,  12,  15. 

According  to  the  present  state  of  our  knowledge,  this 
parasite  seems  to  be  peculiar  to  the  Decapod  Crustacea. 
All  the  specimens  I  have  obtained  have  been  attached  over 
the  terminal  portion  of  the  intestinal  canal  (figs.  10  &  11  6') 
of  the  crabs  on  which  they  were  parasitic,  the  females  of 
which  they  appear  to  infest  more  than  the  males.  This 
latter  circumstance  seems  to  be  owing  to  the  large  size  of 
the  purse  of  the  female,  as  compared  with  that  of  the  male 
crab,  affording  them  a  better  protection  and  means  of 
support. 

The  external  sac  (figs.  2,  4  a). — The  external  skin  is  a 
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face  of  its  oyigerona  sac.  The  ova  (fig.  6)  are  enclosed  in 
the  sac,  and  are  arraoged  in  a  racemose  maoDer,  euveloped 
in  a  very  delicate  membrane. 

The  internal  ovariea  (figs.  2,  3,  &  3',  h)  are  situated  pos- 
teriorly to  the  peduncle.  They  constitute  an  oval,  flattened, 
pulpy  mass,  dividing  the  cavity  of  the  parasite  into  two 
compartments ;  they  are  attached  by  the  centre  of  their  poB- 
terior  margin  to  the  left  wall  of  the  ovario-branchial  orifice ; 
and  also,  as  previously  mentioned,  by  the  septum  which 
nms  along  the  left  side  of  the  sac,  they  are  connected  to  the 
corium  (fig.  2  (/).  In  the  many  specimens  examined,  I  have 
always  found  a  small  tubercle  (figs.  2  £  3  o),  with  a  minute 
and  apparently  homy  speck  on  its  summit,  placed  on  both 
surfaces  (figs.  3  &  3',  o)  of  the  body  of  the  ovaries  lying  op- 
posite to  one  another,  a  little  to  the  left  of  the  centre  of  its 
posterior  margin.  On  removing  the  little  speck  of  homy 
matter,  a  depresston  is  seen  in  the  centre  of  the  tubercle, 
apparently  communicating  with  the  substance  of  the  ovaries. 
Hay  not  these  structures  be  the  orifices  of  the  oviducts, 
cloeed  by  a  temporary  secretion  of  horny  matter  till  the  brood 
of  ova  in  the  ovigerous  sac  has  attained  its  full  develop- 
ment ?  This  view  of  the  nature  of  these  tubercles  has  sug- 
gested itself  to  me  from  the  difficulty  of  accounting  for  the 
paseage  of  the  ova  into  the  ovigerous  sac.  The  fact  that  the 
ova  found  on  the  external  surface  of  the  ovaries  are  always 
more  fully  developed  than  those  further  removed  from  the 
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in  the  generatiYe  economy  of  the  animaL  This  opinion 
'seems  to  be  strengthened  by  the  fact  that,  on  one  occasion, 
when  examining  under  the  microscope  a  portion  of  the 
ovaries  in  the  immediate  neighbourhood  of  the  vesicles,  I 
detected  among  their  convolutions  a  tube  identical  in  appear- 
ance with  the  structure  of  their  ducts.  As  yet,  I  have  found 
it  impossible,  from  the  soft  nature  of  the  tissues  of  these 
parasites,  to  trace  the  ducts  to  their  final  termination ;  but, 
from  the  appearance  of  the  tube  above  described,  it  seems  to 
me  very  probable  that  they  terminate  in  the  ovaries.  The 
walls  of  the  vesicles  are  simply  granular.  A  peculiarly 
formed  body  (figs.  7  and  8  c)  is  placed  in  the  interior  of 
each  of  the  vesicles,  immediately  over  the  opening  of  their 
ducts.  The  portion  of  this  body  situated  immediately  over 
the  ducts  (6)  is  of  a  brown  colour,  and  apparently  of  a  horny 
consistence,  and  is  terminated  by  three  processes.  The  whole 
structure  (fig-  9)  is  extruded  when  pressure  is  applied  to  the 
vesicle.  May  not  these  vesicles  represent  the  testes  and 
cement-glands  of  these  parasites  ? 

These  observations  have  been  made  from  dissections  of  a 
new  species,  parasitic  upon  Cancer  pagurus :  it  diff'ers  in  its 
anatomy  from  Sacculini  carcini  in  the  form  and  position  of  the 
vesicles.  In  the  former  species  these  organs  are  oval,  and 
placed  immediately  posterior  to  the  peduncle,  while  in  the 
latter  they  are  elongated  (fig.  16),  and  buried  in  the  left  an- 
terior angle  of  the  ovaries. 

The  relation  of  the  septum  to  the  surrounding  structures, 
and  the  double  nature  of  the  ovigerous  sac,  hypothetical 
oviducts  and  testes,  indicate  a  tendency  to  bilateral  sym- 
metry. 

Genus  Sacculina,  Thompson. 

Sckcculini  carcino,  Thomps.   PL  XIII.  figs.  10  and  12.  Thompson,  J.  V., 
Entomol.  Mag.,  vol.  iii.,  1836,  pp.  452-456. 

Peltogaster  carcini,  Rathke,  Beitrage  zur  Fauna  Norwegens,  Acta  Leop. 

M.  p.  247,  tab.  12,  figs.  18,  19. 
PachyhdeUa  Bathkd,  Diesing.  Sjst.  Helm.*  i.  p.  435. 

DiagnoM* — Bilobata  est,  maxima  diametro   per   transversum;    para- 
sitioa  in  Carcino  mcenade. 

This  species  is  confined  to  Garcinus  mcenasy  and,  in  my 
own  experience,  is  almost  always  found  on  the  female  crab. 

VOL.  II.  2  s 
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It  is  bUobular  in  form,  its  greatest  diameter  being  in  the 
transverse  directioD.  The  figure  giYen  by  Cavolini  of  the 
parasite  he  described  exactly  correaponda  with  this  species. 
It  varies  greatly  in  size,  and  is  undoubtedly  the  largest 
known  species  of  these  parasites.  Some  of  my  specimens  are 
aa  inch  in  breadth.  The  skin,  in  the  generality  of  specimens, 
is  of  a  brownish-yellow  colour,  and  is  minutely  corrugated. 

This  species  has  a  wide  geographical  range.  Cavolini 
obtained  his  specimens  from  the  shores  of  the  Mediter- 
ranean ;  Rathke  first  met  with  it  in  the  Crimes,  and  after- 
wards in  Norway ;  Schmidt  found  it  in  great  abundance  at 
Wangerooge,  and  he  also  obtained  specimens  on  the  Dalma- 
tian coast ;  Steenstrup's  specimens  were  from  the  Mediter- 
ranean and  from  the  "Slack  Banks"  in  the  North  Sea. 
From  the  observations  of  Thompson,  this  parasite  appears 
to  be  of  frequent  occurrence  on  the  Irish  coast  Some  years 
ago  I  found  this  species  for  the  first  time  in  the  Firth  of 
Forth,  bnt  not  nearly  in  such  numbers  as  the  following 


I.  ip.,  figs   4.  II,  14. 


Diagnotit. — TriangnlariB  ert,   gregarU,   roro   aola;    maxima   diametia 
■b  penduncolo  ad   pMteriiu  fonmen   pertineute :     lATaiitni   Cancri 

This  species  is  usually  gregarious ;  sometimes  as  many  as 
five  individuals  may  be  found  huddled  together  and  strug- 


On  the  Anatomy  of  Sacculina.  313 

distended  with  ova,  and  adhering  to  the  purse  of  a  Cancer 
pagurus. 

SctceuUna  %t}flata,  Leuokart,  fig.  15  (Wiegmaim's  Arohi^.,  1859, 

p.  232.) 

Dtagnons. — Dorsi  et  ventris  superficies  multum  arcuata  est ;  posteriore 
foramine  a  corporis  margine  aliquantum  remoto  :  parasitica  in  Hyade 
araneo, 

I  only  know  of  this  species  through  the  description  given 
of  it  by  its  discoverer. 
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Explanation  ofPkUe  XIII. 

Fig.  1.  Larva  of  Saeeulina;  first  stage :  a,  eye ;  6,  oesophageal  ring?;  c,  horns 
of  carapace  ;  d^  first  pair  of  feet ;  df^  second  pair  of  feet ;  <r,  third 
pair  of  feet ;  «,  terminal  spines ;  /,  supposed  anterior  spines ;  g^  cen- 
tral ceUnlar  mass  of  the  body. 

Fig.  2.  Dissection  of  S.  triangularis :  a,  portion  of  external  sac  reflected ; 
6,  peduncle ;  c,  oyario-branchicd  orifice  ;  d^  homy  disk  ;  e,  corium  ; 
A,  internal  OYarics ;  t,  OAigerons  lamellse ;  k,  portion  of  peduncle 
prolonged  beyond  the  homy  disk;  I,  vesicles ;  o,  tubercle  of  anterior 
surface. 

Fig.  8.  Anterior  surface  of  interior  ovaries  removed  from  their  connections  ; 
g^  the  septum  ;  A,  mass  of  internal  ovaries ;  o,  tubercle  (oviduct  ?) 
e,  portion  of  adhering  corium  [these  letters  apply  also  to  fig.  8'] ; 
Ij  the  vesicles. 

Fig.  8'.  Posterior  view  of  internal  ovaries  of  S,  carcini. 
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Fig.  i,  Bacctiiiat  frioHgutiav ;  extemki  akiii  and  oorinm  reflected :  a,  e»tam>l 

BkJD  coTered  iDtemaUf  bj  the  corinin  ;  t,  oTigeioDs  lamelliE. 
Fig.  e.  OrigeroDi  sac,  BhowiDg  the  ftutetior  and  pMterior  folds  vhich  embisM 

the  internal  ovaries. 
Pig.  6.  Haaa  of  otk  ftom  the  origenNu  lamellte. 
Fig.  7.  Grektl;  magnified  view  of  one  of  the  leaiclea,  drawn  from  a  freeh 

■pedmen :  a,  the  duct  of  the  vesicle ;  c,  the  atnicture  foand  in  the 

interior  of  the  Teaide ;  i,  the  homy  snbstance  found  at  the  com- 

meneement  of  the  docL 
Kg.  8.  The  mme  cagan  u  fig.  7,  dnvn  from  a  apedmen  preaerred  in  aloohol : 

a,  the  eoDToInted  dnct ;  b,  the  homj  process. 
Kg.  9.  The  atmctnre  found  in  the  interior  of  the  veeicle.  rcmoTed. 
Fig.  10.  SaeaUma  eardni,    with   no  oiigennia   UmpllK,    nat   aize ;   b,   the 

pedonde :  fi",  intertine  of  crab ;  c,  oTario-branchial  orifice. 
Fig.  11.  SataUtna  trimsidaru,  nat.  aize.     (Same  refeiencea  a«  in  fig.  10.) 
Fig.  12.  8.  earoKi  dirtended  with  ova. 

Fig.  18.  Foaterlor  view  of  fig.  12 ;  d,  homy  attachment  of  peduncle ;  k,  pro- 
longed portion  of  the  same. 
Kg.  14.  A  gronp  of  S.  Manfularu. 
Fig.  16.  8.  mfata  (after  Lenckart). 
Fig.  16.  Enlarged  view  of  the  veaiclea  of  S.  tartmi. 


IL  ObMrvMiMM  on  Britith  Zoopkjftt*.    1.  Hydraetinia  arecJata,  n.  $p. 
%.  Atraetrlia  arenoaa,  it.  mp.    (Plate  XIV.)  B7  Josbda  Aldkk.  Eaq. 

n—mmiWtAd  \,j  T.  SninBILL  WUSBT,  M.D. 

1.  Bj/draetUUa  arttHata,  n.  sp.    Plate  XIV.,  figs.  I-i. 

Polypary  encmsliog,  consisting  of  a  solid  cUtiDous  ex- 

paosioD,  from  which  arise  simple  linear  spines  iu  irregular 

groaps,    leaving    aieolur    ^aces    between  them.      Polyps 
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lumniir,  with  four  tofts  of  thread-cells  surrounding  the 
mouth. 

A  single  specimen  only  of  this  interesting  little  Hydmc- 
tinia  was  obtained,  parasitical  on  a  dead  shell  of  Natica 
Alderi  brought  in  by  the  fishing-boats  at  Cullercoata  I 
have  sinoe  seen  a  dead  and  rather  worn  specimen,  upon 
Natica  Orcefdandica^  among  the  Zoophytes  collected  in 
Shetland  by  the  Eev.  A.  M.  Norman.  The  species  diflFers 
from  H.  echinata  in  its  much  smaller  size,  the  simple  linear 
form  of  its  spines,  their  irregular  grouping,  and  more  espe- 
cially in  its  bearing  medusoids ;  these  latter  spring  from 
the  encrusting  base.  No  capsule  could  be  detected  ;  but  this 
might  possibly  arise  from  its  great  transparency.  The  me- 
dusoids bear  a  great  resemblance  to  those  of  Podocoryne 
camea  (Sars),  the  only  difference  being  in  their  having  eight 
intermediate  tubercular  tentacles.  In  this  respect  they  also 
differ  from  the  medusoid  of  a  Hydroid  polyp  described  by 
Professor  Lovdn,  and  referred  by  him  to  Hydractinia,  but 
which  appears  rather  to  belong  to  the  genus  Podocoryne^ 
as  the  base  was  not  horny  or  spinous.  As  far  as  I  am 
aware,  therefore,  this  is  the  only  instance  in  which  medu- 
soids have  been  ascertained  to  be  produced  by  a  true  Sy- 
dractinia. 

2.  Atractylis  arenosa,  n,  sp.     PL  XTV.  figs.  5-7- 

Pclypary  minute,  consisting  of  a  creeping  fibre,  from 
which  arise  short  funnel-shaped  tubes,  rather  irregular  in 
form,  but  always  expanding  more  or  less  at  the  top,  from 
which  the  polyps  issue,  generally  covered  with  minute 
grains  of  sand.  Polyps  entirely  retractile,  with  long, 
slender,  strongly  muricated  tentacles,  varying  in  number, 
according  to  age,  from  six  to  twelve. 

The  genus  Atractylis  has  been  established  by  Dr  Strethill 
Wright  for  a  group  of  Hydroid  Zoophytes  resembling  JSu- 
dmdrium  in  many  of  their  characters,  but  differing  in  the 
conical  form  of  the  mouth  of  the  polyp,  and  its  retractility 
(partial  or  complete)  within  the  tubular  polypary.  They 
are  generally  of  small  size,  and  seldom  branched.  Their 
reproduction  is  usually  by  medusoids  ;  but  Dr  Wright,  who 
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has  lately  met  with  the  present  species  in  the  Firth  of  Forth, 
has  ascettaiDed  that  it  produces  planuloid  young  direct  from 
the  summit  of  the  ovarian  sac.  This  affords  another  proof 
of  the  difficulty  of  establishing  a  genus  from  the  mode  of 
(levelopmeut. 

I  have  met  with  this  species  occasionally,  for  some  years 
past,  on  stones  and  the  roots  of  Laminarice  at  Cullercoats 
and  Tynemouth.  From  its  minute  size,  it  requires  to  be 
carefully  looked  for. 

Ezptanatioa  t^  Plate  XIV. 
Fig.  1.  Poljpnry  of  Bgdrartmia  artelata  on  Ifaliea  Alderi,  Datnral  tise. 
Fig.  2.  ffydrattmia  areolala,  highl;  magnified. 
Fig.  8.  A  portion  of  the  poljparj  of  the  s&ma,  highly  magnified. 
Fig.  4.  Heduaoid  of  the  some,  bigfal;  magnified. 
Fig.  S.  AlToetyliB  arma*a,  natDral  size. 
Fig.  6.  The  same,  higblj  magnified. 
Fig.  7.  A  tentacle  of  the  same,  much  enlarged. 

ria  vitriua.     By  T.  Strbtuill 
PUte  XV. 

In  vol.  i.  of  Agassiz's  "  Natural  History  of  the  United 
States,"  the  following  passage  occurs : — "  As  to  the  .^quo- 
riadie,  I  have  no  doubt  that  they  are  genuine  hydroids, 
though  I  have' not  been  able  to  trace  with  certainty  the 
origin  of  the  ^quoria  of  our  coast  to  any  true  bydroid. 
But  the  structure  of  .^quoria  in  its  adult  Medusa  state  is 
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inches  and  a  half.  The  number  of  lips  of  the  latter  was 
about  forty,  the  radiating  canals,  each  having  a  long  ovisaC) 
about  eighty,  and  the  marginal  tentacles,  by  estimation, 
four  hundred.  On  examining  the  ovaries,  I  found  that  the 
eggs  were  hatched,  and  the  young,  in  the  form  of  almost 
invisible  planute,  were  issuing  from  the  ovisacs.  These 
were  gently  extracted  with  a  glass  syringe,  an  instrument 
so  useful  to  those  who  practise  the  obstetric  art  amongst  the 
hydroidae,  and  were  placed  about  three  weeks  ago  in  glass 
tanks  of  clean  sea-water  prepared  for  their  reception.  Many 
thousands  of  larvae  were  placed  in  the  tanks,  and  of  those, 
about  a  score  have  been  developed  into  Campanularian 
polyps ;  about  a  hundred  are  still  progressing  to  that  end, 
and  the  rest  have  disappeared.  It  was  with  no  little 
impatience  and  anxiety  that  I  saw  the  Planula  during  a 
fortnight  fix  itself  to  the  glass,  spread  itself  out  into  a  short 
thread,  secrete  its  scleroderm,  put  forth  its  polyp-bud — this 
last  slowly  swelling  day  by  day,  until  at  last  it  opened, 
and  a  polyp  appeared,  furnished  with  twelve  alternating 
tentacles,  joined  together  for  about  one-third  of  their  length 
by  a  web,  the  polyp  enclosed  in  a  cell  terminating  in  many 
acuminate  segments.  It  is  now  about  six  years  ago  that  I 
was  watching,  in  like  manner,  the  slow  evolution  of  a  bud 
from  a  Campanularian  Zoophyte,  tlie  Laomedea  acuminata 
of  Alder — the  Campanulina  of  Van  Beneden — the  bud 
opened,  and  a  bright  green  medusoid  issued  forth,  having 
four  lips  and  two  tentacles.  The  polyp  form  of  JEgtuma 
vitrina  is,  as  far  as  I  can  determine,  identical  with  that  of 
L.  acuminata  in  shape  ;  but  is  so  excessively  small — quite 
invisible  to  the  naked  eye — that  we  must  wait  for  further 
development  before  we  can  determine  their  identity.  Ge- 
ganbaur  has  proved  that  the  Medusoid  of  Velella  acquires  a 
further  number  of  canals  and  tentacles ;  and  I  have  else- 
where recorded  the  successive  changes  which  occur  in  the 
Medusoids  of  several  species  of  Atractylis.  It  is  also  certain 
that  such  increase  in  the  number  of  elements  does  occur  in 
JEquoria  vitrina,  for  the  smaller  specimens  have  always  a 
less  number  than  the  larger.  Meantime,  the  question  as  to 
the  larval  state  of  Mquoria  vitrina  is  settled.    This,  the 
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l«zgwt  of  all  the  naked-eyed  Mednaas,  \b  Hae  reprodocttre 
phase  of  one  of  the  enullest  of  all  the  Hjdroidffi. 

fjjilimatiim  1^  Plate  XV.    .£qmana  rUrima. 

1.  PUnnlk  diraetlf  *tlet  leaving  the  oraif. 

2.  Same  m.  week  old. 

3.  8>me  ailet  haring  fiieil  itaelf  to  the  glaoi  sad  dereloped  it*  teletodenD, 

— Dov  beomie  a  polnarj. 
A.  Foljfmtj  patting  forth  bod. 
6.  Same  with  yonng  poljp. 
0.  Efflptf  poljp  celL 

IV.  The  fblUnriiM  ObjeeU  of  ffatnral  ffutviy  wre  aelubiud  hy 
EnwABD  Chirlmwobth,  E*!).,  Tork. 

A  itnffed  Rweimen  of  the  Frilled  Lizud  ChlamydoMmrut  Kingii, 
from  Port-Nebon,  New  Zealand,  beliexedtobe  the  beit  example  jet  seen 
of  thia  moit  estraordiiuTj  reptile.  It  wai  purchased  at  the  late  of  the 
lata  Dr  UaaieWt  MutetinL 

A  nnall  bnt  extraordiuarj  coral  &oin  the  Chinete  Seaa,  beliered  to  lie 
oitdeicribed. 

A  aerieioftiDallfoMil  tertiary  iheUa  from  Barton,  in  Hampshire,  nitu- 
trated  br  magnified  fignrei. 

A  collection  of  im^  recent  Britiih  Marine  aholli,  illnitrating  a  new 
mode  of  monnting  ami  exhibiting  very  imall  apeeimeni,  intended  to  in- 
■nre  lafetf  with  effeetiTe  display.  The  chella  were  fixed  on  cardj  with 
gum  tragaeanih,  which  can  be  treelj  broshed  ocroia  the  Biirface,  and 
tbna  MTe  much  time  in  monnting,  ai  it  doe*  not  ahine  when  dry,  like  gam 
ambio.     The  card*  are  thenpat  in  tmall  boxe*  with  glaaa  lidi. 

A  apecimen  of  Mactra  Hdvaeta,  and  other  iheUa  from  the  Channel 
Iilandi ;  aeveral  rare  fouila  of  varioua  kinds  were  also  exhibited. 


Monday,  16th  December  1861. — Alixamder  Bkt«oh,  Esq.,  Fieaident, 
in  the  Chair. 


The  Offlee-Bearew  for  the  Seation  1861-62  were  elected  a*  follow* :— 
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Merchant,  Glasgow;  J.  Alfred  WanUjn,  Esq.,  M.R.C.S.L.,  F.R.S.E., 
&o.,  Demonstrator  of  Chemistry  in  the  University  of  Edinburgh.  Cap- 
tain F.  W.  L.  Thomas,  R.N.,  was  elected  a  non-resident  member. 

It  was  moved  by  Gteorge  Logan,  Esq.,  that  on  account  of 
the  deeply  lamented  death  of  H.R.H.  the  Prince  Consort, 
the  Society  do  adjourn  to  the  fourth  Wednesday  of  January. 

The  motion  was  unanimously  agreed  to  ;  Alexander 
Bryson,  Esq.,  making  the  following  remarks  from  the 
chair : — 

Grentlemen, — I  cannot  close  the  meeting  of  the  Society 
without  giving  expression  to  feelings  which  I  know  animate 
the  breast  of  every  Briton.  Never  in  my  own  remembrance 
has  such  a  sensation  been  experienced  as  that  which  thrilled 
through  the  kingdom  yesterday,  when  the  people  learned 
that  their  beloved  Queen  was  a  widow.  The  late  Prince 
Consort  was  among  the  few  of  the  great  and  distinguished 
who  honoured  himself  by  honouring  our  pursuits  by  his 
appreciation  and  knowledge  of  them.  We  must  ever  feel 
how  much  our  country  has  been  indebted  to  Prince  Albert 
for  many  institutions  cognate  with  our  own,  and  it  is  to  me 
a  satisfaction,  though  a  melancholy  one,  that  he  was  enabled 
to  do  so  much  good  work. 

Mr  William  Turner,  M.B.,  begged  that  before  the  Society 
adjourned,  he  might  be  allowed  to  exhibit  some  moist  pre- 
parations he  had  brought  in  illustration  of  his  paper,  as  they 
could  not  be  preserved  and  again  exhibited.  Mr  Turner's 
request  was  agreed  to,  and  the  following  communication  was 
laid  on  the  table : — 

I.  Upon  a  Nan-striped  Muscle  connected  with  the  Orbital  Periosteum  of 
Man  and  Mammals  ;  and  Notes  on  the  Musculas  Kerato-criooideus. 
By  William  Tubneb,  M.B.  (London),  F.R.S.E.,  Senior  Demonstrator 
of  Anatomy,  University  of  Edinburgh. 

Whilst  engaged  in  making  a  dissection,  in  the  human 
subject,  during  the  winter  session  of  last  year,  of  the 
superior  maxillary,  or  second  division  of  the  fifth  cranial 
nerve,  my  attention  was  attracted  to  a  pale-reddish,  soft 
mass,  filling  up  the  narrow  chink  of  the  spheno-maxil- 
lary  fissure,  and  extending  from  the  sphenoidal  fissure  in 
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the  sphenoid  bone  to  the  iufrft-orbital  canal  in  tjie  euperior 
maxillary  bone.  It  was  evidentl;  connected  to  the  enperiot 
(ocular)  aspect  of  the  periosteum  of  the  orbit,  and  it  was 
pierced  by  the  orbital  branch  of  the  superior  maxillary  nerve, 
from  which,  as  well  as  from  the  ascending  branches  of  the 
spheuo-palatine  ganglion,  it  appeared  to  receive  its  snpply 
of  nerves.*  It  completely  shut  off  the  superior  maxillary 
nerve,  with  its  infra-orbital  continuation,  from  the  cavity  of 
the  orbit. 

Since  the  period  of  making  the  above  observation,  I  have 
availed  myself  of  several  opportnnities  of  examining  the 
same  region  in  other  subjects,  and  have  constantly  observed 
appearances  of  a  nature  similar  to  those  just  described. 
The  amount  of  the  reddish  mass,  and  the  depth  of  its  tint, 
varied  slightly  in  different  instances.  Frequently  it  was  so 
pale  OS  scarcely  to  attract  attention,  which  may  perhaps  be 
the  reason  why  it  has  so  long  been  neglected  by  anatemists. 
When  carefully  examined  with  the  naked  eye,  or,  still 
better,  with  a  single  lens,  it  weis  seen  to  exhibit  a  fibrous 
appearance.  A  small  portion  snipped  off  with  scissors, 
teased  out  with  needles,  and  placed  on  the  stage  of  the 
microscope,  under  a  quarter-inch  objective,  was  observed  to 
be  composed  of  pale,  flattened,  baud-like  flbres,  having  a 
faintly  granular  aspect,  and  presenting  indications  of  elon- 
gated nuclei  at  intervals.  From  these  characters  I  had 
little  doubt  that  the  structure  in  question  consisted  of  the 
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firmed  the  opinion  of  the  structure  abeady  expressed.  The 
orbit  of  this  animal  differs  from  that  of  man  in  possessing 
much  less  perfect  walls.  As  a  consequence  of  this,  the 
orbital  membrane,  or  periosteum,  is  a  structure  of  much  im- 
portance, for  it  stretches  across  the  floor  of  the  orbit  from 
its  outer  to  its  inner  wall,  extends  backwards  to  the  optic 
foramen,  and  completes  the  boundary  of  the  cavity  at  the 
spot  where  the  bony  wall  is  wanting. 

If  the  contents  of  the  orbit  be  carefully  removed,  and  the 
orbital  membrane  examined  from  above,  it  will  be  seen  to 
be  a  well-defined  structure,  distinctly  fibrous,  and  in  many 
places  having  an  almost  tendinous-like  aspect.  Intimately 
connected  with,  and  forming  an  essential  part  of  it,  is  a  thin 
layer  of  a  pale  reddish  substance,  which  extends  across  the 
greater  part  of  the  floor  of  the  orbit,  passing  backwards  to 
the  optic  foramen  and  sphenoidal  fissure.  In  close  contact 
with  this  structure,  especially  at  the  posterior  part  of  the 
orbit,  is  a  well-marked  vascular  net-work,  sufficiently  injected 
with  blood  to  be  distinctly  visible.  This  vascular  plexus 
constitutes  a  small  rete  mirabile,  connected  with  the  oph- 
thalmic artery.  By  removing  a  small  portion  of  the  reddish 
mass,  teasing  it  out  with  needles  under  water,  and  examin- 
ing it  with  a  quarter-inch  objective,  it  may  be  seen  to  be 
composed  for  the  most  part  of  flat,  pale,  non-striped  fibres, 
collected  together  in  bundles,  having  a  faintly  granular 
a6i)ect  and  exhibiting  decided  indications  of  nuclei  in  their 
interior.  These  bundles  of  flat  fibres  are  mingled  with 
ordinary  fibrous  tissue,  both  white  and  yellow,  the  latter  be- 
coming more  distinct  after  the  addition  of  acetic  acid.  The 
pale,  non-striped  fibres  have  all  the  characters  of  the  in- 
voluntary muscular  fibre.  Being  desirous,  however,  of  ascer- 
taining if  these  fibres  could  be  resolved  into  their  con- 
stituent fibre-cells,  I  adopted  the  plan  which  has  been 
recommended  by  Beichert,  and  macerated  a  portion  of  the 
orbital  membrane  for  forty-eight  hours  in  dilute  hydro- 
chloric acid.  I  then  found  that,  by  the  aid  of  a  very  slight 
dissection,  the  fibres  readily  resolved  themselves  into  the 
elongated  fusiform  cells  of  which  they  were  composed.  In 
no  tissue  which  I  have  ever  examined,  consisting  of  the 
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non-striped  mxiscle,  have  I  Bticceeded  in  obtaining  more 
beantifol  and  more  perfect  specimens  of  the  contractile 
fibre-cell  than  in  this  mnscle  of  the  oibital  membrane.  The 
fdsifonn  shape  of  the  cells,  their  size,  and  the  elongat«d 
md-like  naclens  in  the  centre  of  each  cell,  gave  to  the  tex- 
tnie  a  most  cbuacteristic  appearance.  I  may  also  mention, 
diaC  vh«a  the  orbital  mnscle  in  the  sheep  was  examined 
wichotit  the  addition  of  any  re-agent,  besides  distilled  water, 
a  aumher  of  elon^ted  rod-like  nnclei  were  always  met  with, 
^rmg:  &ee  in  the  water  sntroanding  the  preparation,  which 
had  iniaaslj  b«ea  looeened  and  detached  during  the  die- 
aactiua  wich  the  needles.  These  nnclei  corresponded  in 
tfaeiE  chuacters  Co  thoee  met  with  in  the  interior  of  the 
ffiic»-eeUs.  Tbg  characters  which  I  hare  now  emimerated 
aamhac  the  moBcitlat  oatne  of  the  reddish  textore  connected 
wittt  tiw  inblol  memboiw  snfficiently  clear* 

Ob  c«6)crin^  to  the  aothorities  who  Lave  written  on  the 
3tntccar«  of  the  orbital  membrane,  I  find  that  the  following 
opimooft  have  been  expressed  concerning  it : — 

Bends,!  in  a  paper  "On  the  Orbital  Membrane  in  the  Do- 
Bbeetic  Mammals,*  describes  it  as  distinctly  fibroos.  bat  po&- 
iH«sui^  a  considerable  quantity  of  a  yellowish  tissae,  which  he 
cmsidets  to  be  elastic,  interpolated  with  it.  He  regards  the 
optoioQ,  which  had  been  previously  advanced  by  Gorit,  that 
the  tissue  was  muscular,  to  be  erroneous,  t  Stannios  states 
that  ill  those  animals  in  which  the  bony  wall  of  the  orbit  is 
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fibrous  membrane  which  completes  the  cavity  of  the  orbit  as 
entirely  composed  of  white  inextensile  fibres.  Gurlt*  con- 
siders it  to  be  a  strong  fibrous  membrane,  with  yellow  elastic 
fibres  interpolated.  H.  Miiller,t  in  a  very  brief  communica- 
tion, states  that  he  has  found  flat  muscular  fibres  in  the 
inferior  orbital  fissure  in  man,  and  corresponding  structures 
connected  to  the  membrana  orbitalis  of  mammalia. 

It  was  supposed  by  those,  who  held  that  the  membrana 
orbitalis  was  a  highly  elastic  and  not  a  muscular  structure, 
that  it  was  through  its  elastic  recoil  that  the  eye-ball  was 
reprotruded  in  those  animals  which  retracted  the  ball, 
through  the  contraction  of  a  retractor  muscle.  H.  Miiller, 
again,  who  speaks  more  positively  than  any  who  have  pre- 
ceded him,  not  only  of  the  existence  of  a  muscle,  but  also 
of  the  kind  of  fibre  of  which  it  is  composed,  considers  that 
it  antagonises  those  muscles  which  retract  the  eye-ball  into 
the  socket,  and  that  thus,  the  reprotrusion  of  the  globe  is 
produced,  not  by  a  mere  elastic  recoil  but  by  a  muscular 
contraction. 

If  this  hypothesis  be  correct,  an  arrangement  exists  in 
this  locality  which  is  certainly  to  be  regarded  as  an  unusual 
one, — viz.,  an  involuntary  muscle  acting  as  a  direct  anta- 
gonist to  a  voluntary  muscle.  Whether  the  hypothesis  be 
correct,  or  not,  I  am  disposed  to  consider  that  the  muscle 
has  some  especial  relation  to  the  v£U9Cular  arrangements  in 
the  orbit.  Its  extension  backwards  to  the  foramina  through 
which  the  orbital  vessels  proceed,  and  with  which  it  is  in 
immediate  relation,  and  the  very  abundant  vascular  network 
found  in  connection  with  it,  point,  I  think,  to  some  special 
relation  between  the  muscle  and  the  vessels,  a  relation  which 
is  not  at  all  inconsistent  with  what  is  known  of  the  function 
of  non-striped  muscle  in  other  localities. 

Note. — Since  the  above  paper  was  in  type,  my  attention 
has  been  directed,  by  Professor  Huxley,  to  a  communication 
by  H.  Miiller,  dated  Dec.  16th,  1860,  entitled  «*0n  the 
Influence  of  the  Sympathetic  upon  some  Muscles,  and  on  the 

*  Handbnch  der  Vergleich,  Anat.  der  Hans.  Sangethiere,  1860,  p.  788. 
t  Siebold  and  KaUiker's  ZeiUclirift,  1858,  p.  541. 


Jl,  Jtuitf?  i&r;  T*J*rrTng'  i 

«H>b|  -M  Mk  tVL  UUfjKiU] 

vyM  iut  9i0DCi»fn  ^ea*  '^  :a>e  z»  chcux  ^  4»d«Bd ;  the 
Ta;^alK<»eU  ttjiTi  iiirrqrTr  rmiir-V«  mrl  Tin  i  ij,.  iim  iti 
«f  fxauff  htm  u«yn  'dtU  lait  enasa  fan  W  zibt  Taanltr 

or  iiTiUikti  <if  tit«  ««rTial  FfmiAllKac.  MiiQer,  f<x'  Uu> 
pqrpTA*,  nefen  to  tine  expenttn^u  cf  Bnxuzd,  B.  Wagner, 
«ud  hrowu-iit^puai ;  Mih  gtoen]  UsMkncy  of  viiich  u  to 
■buwt  Uist  liirwxt  <A  the  oeirical  iTiDpMfaetic  prodoeei 
ftarn/wibg  cf  tL>e  [«lpebnl  fiwnre.  rcAnetkn  t^  the  balb, 
fri^btAuM  (^  th«  nictitatiog  nwrnibnne  and  nuroviiig  of  the 
iMUsrvft  Dare*  nod  the  tooalb.     Irritation  of  the  Der\«  by 


On  a  Non-striped  Muscle  of.  the  Orbit.  325 

section  of  the  nerve,  was  produced  by  the  active  contraction 
of  the  retractor  and  recti,  and  that  its  reprojection  by  sub- 
sequent irritation  was  a  reposition.  Schiff  regarded  the  pro- 
jection of  the  bulb  as  due  to  the  action  of  the  obliqui :  the 
movements  of  the  lids  he  considered  to  be  passive,  and  due 
to  those  of  the  bulb. 

Bemak,  on  the  other  hand,  believed  that  the  narrowing  of 
the  palpebral  fissure  was  due  to  a  relaxation  of  the  levator 
palpebrse  superioris,  accompanied  by  a  spasmodic  contraction 
of  the  orbicularis.  Moreover,  he  conceived  that  the  sym- 
pathetic acted  upon  the  voluntary  muscles  of  the  lids  about 
the  eye. 

Miiller  considers  that  it  is  now  no  longer  necessary  to  dis- 
cuss the  various  probabilities  respecting  the  influence  of  the 
sympathetic  upon  the  voluntary  muscles  of  the  eye,  as  a 
complete  series  of  unstriped  muscles  have  now  been  ob- 
served, which  will  serve  as  a  foundation  for  explaining  the 
movements  in  question. 

These  muscles  consist  of  three  divisions : — 

Isty  In  the  orbital  cavity  of  mammals,  a  membrane  (mem- 
brana  orbi talis),  consisting  of  unstriped  muscles  with  elastic 
tendons,  exists,  which,  by  irritation  of  the  cervical  sympa- 
thetic, projects  the  contents  of  the  orbit,  especially  the  bulb, 
forwards.  Retraction  is  produced  by  the  transversely-striped 
retractor.  In  man,  the  orbital  muscle  is  much  reduced  in 
size,  and  the  retractor  is  wanting,  so  that  a  distinct  projec- 
tion of  the  bulb  does  not  follow  irritation  of  the  sympathetic, 
as  Wagner  and  H.  MiiUer  himself  have  observed. 

2c?,  The  projection  of  the  nictitating  membrane  in  mam- 
mals is  mostly  due  to  the  retractor  bulbi  under  the  influence 
of  the  N.  abducens.  Its  withdrawal  depends  on  some  un- 
striped muscles  which  are  under  the  influence  of  the  sym- 
pathetic. In  hares,  however,  the  withdrawal  is  due  to  a 
transversely  striped  muscle,  which  is  not  supplied  by  the 
sympathetic  but  by  the  oculo-motorius.  In  man,  the  lid 
and  its  muscles  are  rudimentary. 

3(2,  The  upper  and  lower  lid  possess  in  man,  and  in  very 
many  mammals,  unstriped  muscles,  which  have  the  power 
of  drawing  them  back.    They  are  more  feeble  in  the  upper 
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■  than  the  lower  lid,  so  that  by  irritation  of  the  sTcapathetic 
the  latter  is  drawn  back  in  a  more  marked  manner  than  the 
former.  Narrowing  of  the  palpebral  fissnre,  after  section  of 
the  cerricat  sympathetic,  depends  upon  relaxation  of  these 
muscles.  Yet  recession  of  the  eye-ball  may  depend  upon 
relaxation  of  the  orbital  muscle.  Miiller,  then,  concludes 
that  the  movements  occasioned  by  experimenting  on  the 
cervical  sympathetic  are  not  such  as  to  entitle  us  to  infer 
an  inflaeuce  of  that  nerve  upon  voluntary  striped  muscles. 
Ke  also  considers  that  the  movements  about  the  nose  and 
mouth,  said  by  Bernard  to  be  produced  by  section  of  the 
sjonpatbetic,  if  they  do  take  place,  are  owing  to  the  presence 
of  nnstriped  cutaneous  muscles. 

Miiller  next  inquires  into  the  existence  of  unstriped 
muscles  in  the  skin  of  the  ear.  He  has  occasionally  found, 
on  galvanizing  the  cervical  sympathetic  in  cats,  that  a  move- 
ment of  the  hairs  growing  upon  the  skin  at  the  entrance  of 
the  concha  has  taken  place.  This  experiment  has,  how- 
ever, frequently  failed  both  in  cats  and  other  animals.  A 
careful  examination  of  the  skin  of  the  part  did  not  give  any 
indications  of  unstriped  muscles,  but  very  distinct  muscles 
were  seen  connected  to  the  hair  follicles.  He  considers 
these  experiments  of  interest,  as  they  appear  to  indicate 
whence  the  muscles  of  the  hair  follicles  receive  their  nerves. 
Owing  to  the  movement  of  the  hairs  being  limited  to  a  very 
small  locality,  during  the  irritation  of  the  sympathetic,  one 
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and  outwards  to  be  attached  to  the  posterior  margin  of  the 
inferior  horn  of  the  thyroid  cartilage.  He  stated  that  the 
muscle  was  not  found  in  every  larynx,  and  that  when  pre- 
sent it  existed  only  on  one  side. 

In  my  remarks,  I  supplemented  the  description  of  Merkel 
with  some  additional  particulars,  more  especially  pointing 
out,  that,  although,  as  a  rule,  the  muscle  only  occurred  on 
one  side,  right  or  left,  as  the  case  might  be,  yet  that  a  double 
muscle  might  exist.  I  figured  an  example  of  such  a  bilateral 
muscle,  which  at  that  time  was  the  only  one  I  had  seen. 
Since  then  I  have  met  with  two  additional  cases  in  which  a 
double  kerato-cricoid  muscle  was  present.  One  of  these  was 
especially  note-worthy,  for  the  muscle,  on  both  sides,  was 
more  largely  developed  than  in  any  previous  example  that 
had  fallen  under  my  notice.  The  great  size  of  the  kerato- 
cricoid  muscle  was  combined  with  a  general  laryngeal  mus- 
cularity. The  occurrence  of  three  examples  of  a  double 
kerato-cricoid  muscle,  during  the  leust  two  years,  within  my 
own  experience,  shows  that  the  bilateral  arrangements  is 
not  so  unusual  as  was  in  the  first  instance  supposed.* 


Wednesday,  22d  January  1862. — James  M'Bain,  M.D.,  R.N., 

President,  in  the  Chair. 

The  foUowing  gentlemen  were  elected  Members  of  the  Society : — 

Edward  Hargitt,  Esq.,  an  Ordinary  Member ;  and  the  Re 7.  William 
CsMar,  Minister  of  th^  parish  of  Tranent,  and  Daniel  Manson  Logan, 
Esq.,  Seafield  Lodge,  Leith,  as  non-resident  Members. 

The  foUowing  Donations  to  the  Library  were  laid  on  the  table,  and 
thanks  Toted  to  the  donors : — 

1.  Report  of  the  United  States  Commissioner  of  Patents,  1859. 
Mechanics,  Vols.  I.  and  11 — From  United  States  Patent  Office.  2. 
(1.)  AtitiiirI  Report  of  the  Board  of  Regents  of  the  Smithsonian  Insti- 
tution for  the  year  1859.  Washington,  1860.  (2.)  Smithsonian  Con- 
tribations  to  Knowledge : — Astronomical  Observations  in  the  Arctic 
Seas,  by  Elisha  Kent  Kane,  M.D.,  U.S.N.,  Washington,  May  1860; 
Tidal  Obseryations  in  the  Arctic  Seas,  by  Elisha  Kent  Kane,  M.D., 
October  1860.^From  the  Smithsonian  Institution,  U.S.A.  3.  (1.) 
Notice  of  the  Indians  seen  by  the  Exploring  Expedition  under  the  Com^ 

*  Since  the  above  was  written^  a  specimen  of  a  symmetrical  kerato-cricoid 
has  been  sent  me  by  Mr  H.  P.  Mallam,  who  found  it  in  a  subject  in  the  dis- 
•ecting-room  of  Charing-Croei  Hospital. 
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maad  of  (kptun  PalUfer,  bj  Jmntea  Hector,  M  J).,  and  W.  S.  Tux. 
H.A.  (2.)  On  tbe  Oedagy  of  Qie  Coantrr  between  Lmke  Saperior  and 
Uie  Paeiae  Ocean,  finted  bjr  tbe  GoTenment  Explorini;  Expedition 
rnider  the  Connnand  of  Captain  PalllMT  (1857-60),  b;  Jamea  Hector, 
H.D.  (3.)  On  tbe  PbjticU  Featotea  of  tbe  Central  Part  of  BntUh 
North  America,  and  on  itf  Capabilitiei  for  Settlement,  1661,  bj  Jamea 
Hector,  H.D.,  F.O.S.,  &e.     Fn>m  Jamea  Hector,  MJ>. 

The  Address  -of  Condolence  to  her  Majesty  on  tbe  death 
of  H.B.H.  the  Prince  Consort,  which  had  been  agreed  upon 
bj  the  CoQucil,  was  snbmitted  to  ihe  meeting  b;  Alexander 
BrjsoD,  Esq. : — 

Unto  the  Queen's  Most  Excellent  Majestt. 
May  it  please  your  Majesty, 

We  jotir  Majesty's  loyal  and  dutiful  subjects,  the  Pre- 
sidents, Council,  and  Fellows  of  the  Boyal  Physical  Society 
of  Edinburgh,  humbly  desire  to  conyey  to  your  Majesty  the 
expression  of  our  deepest  sympathy  and  condolence  for  the 
irreparable  loss  Bustained  by  your  Majesty  and  the  Nation, 
in  the  lamented  death  of  your  Illustrious  Consort  His  Boyal 
Highness  Prince  Albert. 

We  beg  to  assure  your  Majesty,  that  we  feel  the  loss  of 
your  Boyal  Consort  the  more  deeply,  as  he  was  the  en- 
lightened Patron  and  earnest  Student  of  those  Sciences 
which  we  are  incorporated  to  advance. 

May  the  Almighty  God  whose  works  we  meet  to  study, 
and  whose  wisdom  we  adore,  give  to  your  Majesty  and  your 
licreavc'd  Family  that  conBclatiou  and  comfort  which  ever 


Nota  on  the  Habits  of  the  Beaver. 

The  following  CamiDiinicationa  were  tben  read  : — 

1.  Notei  on  the  Hahlu  of  tht  Beaver.  By  an  EyQ-ivitnesf,  Jambs 
M'EuKKiB,  Esq.,  DD  Oiticer  in  tbe  Hudson'B  Bn;  Company  Service. 
Comniuiiicated  by  Andrew  Mubbat,  Esq. 

The  Benrer  is  found  oyer  a  wide  extent  of  country  on  the  American 
continent,  extending  east  and  west  from  the  Atlantic  to  the  Pacific,  an'l 
probably  from  Lat.  48°  to  54"  north  ;  but  on  the  slopes  of  the  Rocky  Moun- 
tains, where  the  climate  is  comparatively  mild,  he  is  met  with  much 
further  north  and  Bouth.  My  object,  however,  it  not  k>  much  to  define 
his  geographical  limits,  as  to  make  a  few  notes  on  bis  habits.  Beavers 
build  occasionally  on  the  shores  of  lakes,  but  prefer  the  banks  of  rivers  and 
streams.  They  go  generallv  in  pairs;  and  having  selected  aconvenient 
site  near  the  banks  of  the  river,  the  two  clear  a  circular  piece  of  grouni), 
generally  6  feet  in  diameteri  carefully  removing  everything  on  the  sor- 
fai^.  This  done,  they  cury  in  th^ir  arms,  walking  on  the  bind  feet,  ,'> 
to  10  lbs.  of  strong  clay  from  the  river,  and  deposit  it  to  a  widtliof  3  feet 
all  round  the  circle,  thusmaking  tbe  diameter  4  feet  -  then  collecting  long 
grass  orbranchesof  willow,  they  mix  upthe  whole  well  together,  so  as  to  form 
D.  good  foundation.  In  this  way  they  build  the  walls  to  a  height  of  aboot 
10  feet,  gradually  narrowing ;  and  the  whole  has  a  rounded  form,  some- 
what like  an  oven.  Unless  they  had  lomemeane  of  plastering  or  smooth- 
ing down  the  mud  walla,  tlie  rain  would  certably  wear  them  away  in  a 
short  time  ;  and  although  it  is  supposed  that  the  beaver  never  uses  his 
tail  as  a  trowel,  I  have  it  from  the  authority  of  eye- witnesses  that  he  does 
80 — in  fact,  Nature  has  furnished  the  animal  with  the  tool  ready  made  to 
bis  hand.  After  he  has  laid  the  foundation,  and,  indeed,  in  process  of  lay- 
ing it,  before  the  clay  gets  dry,  he  uses  the  trowel ;  and  when  the  wall  is 
raised  to  a  certain  height,  he  goes  round  the  circle,  carefully  plastering 
every  load  he  carries  from  tlio  river  nod  lays  on  his  house.  The  lodge 
bas  neither  doors  nor  windows,  and  tho  finishing  hand  is  not  put  to  it  till 
ho  is  far  advanced  with  bis  bridge,  or  perhaps  until  he  has  completed  it. 
Before  the  bouse  can  be  completed,  a  subterranean  passage  is  excavated 
from  its  centre  to  tbe  dam  or  pond,  and  this  at  a  depth  varying  from  2  tu 
6  feet,  depending  on  tho  difference  of  level  between  the  river  and  house. 
He  then  strews  bis  finer  with  thin  strips  of  willow  tree,  cut  by  him  in  the 
form  of  carpenter's  shavings,  for  his  winter's  bed.  The  construction  of 
the  bridge  shows  even  more  ingenuity  than  the  construction  of  tbe  house, 
and  is  of  various  lengths,  depeodbg  on  the  size  of  the  stream.  When 
only  a  few  feet  wide,  the  waU  goes  straight  front  bank  to  bonk  at  right 
angles  to  the  current ;  when  larger,  or  about  10  feet  wide,  it  is  formed  of 
a  single  curve ;  but  when  the  river  to  be  bridged  is  from  100  to  1^0  feet 
wide,  the  wall  is  formed  into  a  series  of  curves,  or  undulations  as  it  were. 
He  understands  pretty  well  tlie  properties  of  straight  and  curved  lines  in 
bis  engineering  works,  and  knows  the  mode  best  suited  to  the  circum- 
stances in  which  he  is  placed.  If  his  domicile  is  situated  on  a  wide  stream, 
he  adopts  that  mode  of  construction  which  is  best  adapted  to  withstand 
the  pressureof  a  great  body  of  water  and  ice  on  tho  opening  of  the  navi^'a- 
tion  in  the  spring,  Tbe  wall  is  about  12  feet  high  and  9  feel  wide  at 
bottom,  but  on  the  side  exposed  to  the  current  it  slopes  with  the  stream, 
forming,  perhaps,  an  angle  of  about  iff.  At  aJiy  rate,  wliile  the  wall  is 
about  9  leet  wide  at  bottom,  it  is  only  1  toot  wide  at  top.  He  selects 
for  the  foundation  pieces  or  logs  of  timber  which  are  water-soaked  ;  but 
if  he  cannot  find  enough  of  these,  any  wood,  either  green  or  dry,  will  do. 
levering  them  with  large  stones,  to  prevent  their  rising  to  the  surface. 
Bat  logs  thus  placed  on  one  another  across  a  stream  could  not  be  so  well 
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fitted  t^tber  aa  to  proTcmt  tha  pmigaof  the  waterbetweentbem- 
thii  difficultj,  be  plaatan  tba  aide  of  the  wall  eipoaed  t«  the  eon 


To  meet 
^  e  current  with 

a  coating  of  claj  come  2  of  3  inchea  intbickneaai  and  thia  daj,  at  be  baa 
to  travel  throDgh  the  water  with  it,  he  carriet  not  in  his  anna,  aa  in  the 
conatnictioD  of  the  house,  bnt  on  his  head,  supported  \sj  his  arma.  There 
is  no  doubt  that  the  side  of  the  wall  exposed  to  the  current  is  thus  clajed, 
although  I  cannot  well  undentand  how  it  could  withstand  the  action  of 
the  waI«T  for  an  j  length  of  time.  If  be  bridged  the  stream  in  this  way 
and  clayed  hia  bridge,  it  is  clear  that  be  would  hare  alwaja  a  large  qoan- 
titj  of  water  flowing  over  the  top,  which  would  impede  his  operations ; 
and,  to  obviate  this  difficulty,  he  leaves  an  opening  at  either  end  for  the 
passage  of  the  water,  to  be  shnt  up  afterwards.  Having  finished  the  wall, 
the  next  thing  to  be  done  is  to  ooUect  hia  winter's  enpplj  of  food.  Thia 
consists  of  the  bark  of  the  ash,  the  bark  and  leaves  of  a  certain  kind  of 
poplar,  the  bark  and  leaves  of  some  kind  of  willows,  and  the  &nit  of  the 
alder.  A  large  poplar  tree  of  about  a  foot  in  diameter,  two  beavers  can 
cat  down  in  half  an  hour's  time.  It  is  afterwards  cut  into  lengths  of 
about  5  feet ;  and  when  he  has  got  enough,  he  makes  a  road  to  the  stream 
from  3  to  6  feet  wide,  by  cntting  down  trees  or  shrubs  which  may  be  in 
fais  way-  If  the  road  be  inclined  towards  the  stream,  he  rolls  the  wood 
down  before  him ;  but  if  it  be  level,  or  nearly  so,  he  takes  hold  of  the 
wood  by  his  teeth,  and  carries  it  forward.  In  the  water  he  always  trana- 
porta  wood  or  branches  from  one  spot  to  another  in  a  similar  manner. 
His  wood  will,  of  ooune,  float  in  the  water,  and,  if  lefl  to  float,  would 
soon  become  embedded  in  the  ice,  which  in  ordinary  winter*,  in  this  cli- 
mate, is  about  5  feet  in  thickneaa  ;  he  therefore  takes  it  to  the  bottom  of 
the  dam,  which  haa  a  depth  of  water  of  from  10  to  12  feet,  and  either 
fastens  it  on  end  in  the  mud,  or  covers  it  with  stones,  to  prevent  its  rising, 
and  it  will  thus  at  all  times  be  availkble  for  his  purpose.  He  is  now 
nearly  ready  for  the  long  winter.  There  is,  however,  something  more  to 
be  done.  I  have  mentioned  that  he  diga  a  subterranean  passage  from  bia 
house  to  his  dtun ;  on  each  tide  of  this,  and  in  some  instances  widely 
apart,  he  makes  holes  about  S  or  6  feet  in  the  bank,  generally  communi- 
cating in  the  interior  with  one  another,  and  with  the  main  entrance  to 
the  lodge.  In  one  of  these  he  takee  hia  food,  for  he  seldom  or  never  eatt 
where  he  sleeps. 

The  female  bat  generally  from  three  to  tiz  yoeng  at  one  time  ;  the 
period  of  gtstaliiin  is  four  monthe  ;  and  the  young  are  produced,  or  first 
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In  the  coldest  weather,  the  top  or  roof  of  the  lodge  is  always  moist  or  wet, 
while  the  sides  are  frozen,  at  least  outwardly.  It  is  certain  that  he  can 
remain  under  the  water  for  half  an  hour  at  a  time.  He  lives  in  the  same 
lodge  for  two  or  four  years,  when,  finding  his  food  scarce,  he  removes  to 
another  locality,  and  builds  as  before. 

For  instinct  or  intelligence  he  is  at  the  head  of  the  wild  animals  in  this 
eountrr,  and  lives  longer,  I  believe,  than  any  of  them.  '  Other  animals, 
as  for  instance  the  young  of  the  American  hare  or  rabbit,  the  marten  and 
lynx,  perish  by  thousands  in  the  spring,  either  by  cold,  or  in  seasons  of  high 
water,  or  from  lack  of  their  ordinary  food  ;  but  it  is  all  the  same  to  the 
beaver  whether  the  season  be  wet  or  dry,  hot  or  cold — the  shores  of  every 
lake  and  the  banks  of  every  river  furnish  him  with  abundance  of  food. 

I  do  not  know  whether  he  will  thrive  in  Britain ;  at  any  rate,  the  Zoolo- 
gical Gardens  is  not  the  best  place  for  him ;  he  is  fond  of  solitude,  and 
does  not  like  company.  An  island  with  a  large  lake  would  be  the  most 
eligible  place  for  him,  where,  if  set  at  large,  he  would  soon  shift  for  him- 
self.   Of  course,  his  usual  food  would  require  to  be  found  on  the  spot. 

Dr  J.  A.  Smith  said,  with  regard  to  Mr  M'Kenzie's  statement  that  he 
oould  discover  no  air-holes  in  the  lodges  of  the  beaver,  and  wondered 
how  they  managed  to  do  without  air;  it  was  probable  the  air  got 
aoeees  through  the  comparatively  looser  structure  of  the  top  of  the  lodge, 
which  Mr  M^Kenzie  states  is  always  moist  or  wet  even  in  the  coldest 
weather,  while  the  sides  are  frozen  outwardly. 

U.  Onan  apparently  New  Farm  of  Holothuria,     By  John  Anderson, 

M.D.     Plate  XVI. 

In  the  autumn  of  1859  I  dredged,  from  5  fathoms  of  water 
in  Bressay  Sound,  Shetland,  the  Holothuria  which  forms  tlie 
subject  of  this  memoir  (Plate  XVI.  fig.  1).  It  was  clinging 
to  the  inside  of  a  dead  and  half-open  Modiola  vtdgaris.  When 
captured,  it  was  of  a  cream-colour,  slightly  speckled  with 
brown;  but  since  it  has  been  in  confinement,  it  has  sensibly 
deepened  in  colour.  During  the  first  months  of  its  imprison- 
ment it  was  very  lively,  especially  at  night ;  during  the  day, 
when  exposed  to  the  light,  it  always  contracted  itself  into  a 
little  ball,  confining  itself  to  one  spot,  and  that  the  one  ex- 
posed to  sun-light.  The  tentacles  were  always  exposed  at 
night,  but  were  immediately  retracted  whenever  any  attempt 
was  made  to  examine  them.  About  the  beginning  of  the 
second  month  of  its  confinement  it  became  more  sluggish, 
and  remained  for  days  contracted,  never  displaying  its  ten- 
tacles even  at  night.  The  body  contracted  so  firmly  upon 
itself,  that  many  of  the  feet  by  which  it  was  attached  gave 
way,  and  were  left  sticking  to  the  sides  of  the  glass  vessel  in 
which  it  was  confined.  After  remaining  in  this  condition 
for  some  time,  the  integument  about  the  centre  of  the  body 
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at  last  raptured,  and  through  the  openiiig  a  portion  of  the 
viscera  were  protraded,  which  ultimately  sloughed  away; 
at  the  eame  time  a  considerable  portion  of  the  external  skin 
(leequamated,  the  animal  not  appearing  to  Buffer  much  from 
the  process,  for  the  opening  healed  shortly  aftem'ards.  The 
animal  has  been  kept  in  a  small  shallow  veesel  of  sea-water, 
with  only  a  little  piece  of  sea-weed  in  it  to  keep  the  water  in 
good  condition.  During  by  far  the  greater  part  of  the  nine- 
teen months  of  its  confinement  it  remained  contracted, 
^Idom  moving  from  one  spot.  The  only  food  it  could  pos- 
sibly have  obtained  must  have  consisted  either  of  micro- 
scopic animalcules  or  the  spores  of  Algte.  The  animal  is 
still  alive ;  and  I  am  therefore  not  in  a  position  to  say  any- 
thing regarding  its  internal  structure. 

The  dorsal  region  of  the  body,  when  the  creature  is  con- 
tracted, is  of  a  deep  purplish-brown  tint,  but  the  ventral 
surface  is  of  a  paler  hue.  The  dorsal  surface,  when  the 
creature  is  distended,  approaches  very  much  to  tlie  colour 
of  the  ventral  aspect  when  in  a  state  of  contraction. 

When  contracted,  it  is  little  more  than  a  quarter  of  au 
inch  in  length,  and  about  the  fifth  of  an  inch  in  breadth  ; 
hut  when  distended  and  moving  about,  it  becomes  double 
this  length,  and  its  breadth  also  is  slightly  increased. 

The  five  doable  rows  of  sucking-feet  are  unsymmetrical, 
the  two  dorsal  rows  being  irregular  in  their  distribution. 
The  dorsal  feet  are  much  less  numerous  than  the  ventral, 
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and  turns  round  to  what  appears  to  be  its  ventral  surface. 
In  the  anomalous  genus  Paolus,  as  is  well  knowri,  the  loco- 
motive organs  are  restricted  to  a  small  flattened  ventral  disk, 
on  which  the  three  developed  rows  of  feet  are  disposed. 

The  arrangement  of  the  feet  in  the  animal  under  consider- 
ation is  another  instance  of  a  like  specialization  of  function, 
and  indicates  the  tripod  nature  of  the  Holothurice.  Viewed 
thus,  this  little  animal  is  fraught  with  interest,  and  may 
serve  to  connect,  by  its  gradation  of  form,  the  genus  Holo- 
thuria,  with  its  five  well-developed  rows  of  locomotive  feet, 
and  the  genus  Paolm. 

The  tentacles  (PL  XVI.  fig.  2)  are  ten  in  number ;  eight  of 
them  are  long,  pedunculated,  and  alternately  branched;  and 
the  other  two  are  short  and  divided  at  their  tips.  They  are 
all  of  a  pale-yellow  colour,  very  pellucid,  and  are  about  a 
fifth  of  the  length  of  the  body  when  it  is  fully  extended. 
The  two  short  tentacles  correspond  to  the  two  tuberculated 
rows  of  feet  of  the  dorsal  aspect. 

The  body  of  the  animal  is  covered  with  calcareous  plates 
of  an  irregular  form,  perforated  by  nearly  circular  apertures 
(fig.  4).  The  plates  found  in  the  feet  of  the  three  ventral 
rows  (fig.  7)  are  spindle-shaped ;  but  they  change  their  form 
in  the  feet  immediately  surrounding  the  head  (fig.  8),  and 
become  in  apj)earance  very  similar  to  the  plates  found  on 
the  body-skin.  The  plates  of  the  dorsal  tubercles  and  feet 
(fig.  3)  resemble  in  their  irregularity  the  plates  of  the  body 
of  the  animal;  and  the  same  may  be  said  of  the  plates  occur- 
ring in  the  tentacles  (fig.  6),  in  which  they  may  be  found 
extending  to  their  ultimate  divisions. 

The  very  delicate  structure  of  the  feet  enabled  me  to 
examine  them  microscopically  in  the  living  animal ;  and 
when  so  examined,  a  continuous  circulation  of  a  minutely 
granular  fluid  may  be  seen,  the  current  consisting  of  two 
streams — one  passing  along  one  side  of  the  foot  to  the  suck- 
ing-disk, and  the  other  flowing  back  from  this  structure  to 
the  body  of  the  animal. 

This  little  creature  evidently  belongs  to  Linneous's  genus 
Holothuria,  which  Van  der  Hoeven  has  lately  revived  with 
the  following  signification: — 
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"  Feet  of  twofold  stractore  and  figate,  some  cyliadrical, 
dilated  at  the  tip,  usually  occurring  in  the  abdomen  only, 
others  situated  on  the 'back,  not  dilated  at  the  tip,  emerging 
from  warts  on  the  back.  Body  cylindrical  or  flattened  in 
the  abdomen." 

Having  only  found  one  specimen  of  this  Sohthuria,  it 
wonld  be  prematore,  it  appears  to  me,  to  describe  it  as  a  new 
species. 

Explamatbui  of  PlaU  XVI. 
Fig.  1.  Boiallmria,  threa  timtt  (he  Datniml  liie. 
Fig.  a.  BitBcal  eitrimltj  and  tantulM. 
Pig.  3.  Calckreoii*  plfttM  of  dorMl  feet. 
ng.  4.  „  „        tM>d;-ikin. 

I^lff.  ".  >i  >i        dorul  fMt  near  head. 

Fig.  S.  „  „  ond  tenUcltt. 

Fig.  7.  Portion  of  Ttntnl  foot,  ibowiDg  Um  form  aod  amngameat  of  Um 

ptatet. 
Fig.  B.  Calcaraooi  pUtM  from  feet  nmoimding  tbe  iiead, 

in.  ^ofCi  on  the  OmUhology  of  Caithneu.  B j  R.  I.  Shiakbb,  Eiq., 
tniMter  HooM,  and  H.  Osbobnb,  Eiq.,  Wick.  Commiuucated  by 
JooM  Alkxaniwr  Smith,  M,D. 

Pi»T  1.— By  R.  1.  SHBiSBB,  ©J.,  Wiek. 
I  have  been  induced  to  gather  together  a  full  and  authentic 
list  of  all  the  birds  hitherto  found  in  Caithness,  the  main 
aim  being  to  induce  others  to  exert  themselves  in  this  de- 
lightful and  interesting  study ;  and  I  am  confident  that,  had 
the  ornithology  of  the  county  been  uiideretood  and  attended 
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county  in  Scotland,  and  eeparat-ed  from  the  "  storm-swept 
Orcades"  by  only  the  narrow  belt  of  the  Pentland,  through- 
out the  summer  the  few  wooded  tracts  scattered  over  it  re- 
sound with  the  melody  of  divers  species  of  this  delicate  and 
lovely  family.  A  wide  and  untrodden  field  lies  here  before 
the  fij'st  intelligent  student  of  nature  who  may  be  privileged 
to  follow  and  observe  these  summer  visitants  in  their  sylvan 
seclusion.  The  plantations  of  Stirkoke,  the  woods  surround- 
ing Hempriggs  House,  and  that  paradise  to  the  sportsman 
and  naturalist  the  valleys  of  Berriedale  and  Langwell,  are 
favourite  and  much-frequented  resorts. 

Previously  to  1840,  Dr  Sinclair  of  Wick  had  collected 
and  prepared  with  his  own  hands  all  those  in  the  fol- 
lowing list  unmarked  by  an  asterisk,  amounting  to  the 
truly  surprising  number  of  191 ;  therefore  it  will  appear 
that  to  the  Doctor  those  interested  in  the  subject  are 
deeply  indebted.  Another  reason  for  making  this  list  is, 
that  almost  every  other  county  has  already  a  published 
register  of  its  birds ;  and  the  rich  and  varied  catalogue  which 
this  county  can  present  can  be  surpassed  by  but  few  within 
the  three  kingdoms.  Our  diversified  list  exhibits  species 
that  can  hardly  be  exceeded  in  richness  of  colouring  by  the 
gaudy  inhabitants  of  tropical  countries,  such  as  the  gar- 
rulous roller ;  natives  of  the  warmer  parts  of  Asia  and  Africa, 
such  as  the  spotted  flycatcher  and  the  rose-coloured  pastor ; 
and,  contrasted  with  these,  those  splendid  strangers  from 
the  frozen  regions  of  the  Arctic  circle,  the  snowy  owl,  the 
jer-falcon,  and  the  ivory  and  Iceland  gulls.  As  instancing 
what  has  been  done  in  the  way  of  illustrating  the  ornitho- 
logy of  this  northern  locality,  I  may  in  particular  mention, 
although  these  are  not  the  only  works  of  a  similar  kind,  the 
"  Fauna  Orcadensis"  of  the  Rev.  G.  Low ;  the  "  Natural 
History  of  Orkney,"  by  Messrs  Baikie  and  Heddle  ;  the 
"  Tour  in  Sutherlandshire,"  by  the  late  Mr  St  John  ;  and  the 
catalogue  published  in  the  "  Zoologist,*'  by  that  enthusiastic 
naturalist,  Mr  Thomas  Edward  of  Banfi*.  I  also  cannot  omit 
noticing  some  of  the  very  rare  and  valuable  birds  which  Dr 
Sinclair  has  been  fortunate  enough  to  secure  within  the 
bounds  of  the  county,  although  I  regret  not  being  able  to 
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give  the  details  and  date  of  the  capture  of  maoy  of  tbem. 
Of  thesot  hy  far  the  most  interesting  ia  the  little  boBtard, 
very  few  specimens  of  which  have  been  obtained  even  in 
England,  where  the  only  authentic  instances  of  its  capture 
in  Britain  have  been  recorded.  Montagu's  harrier,  a  species 
but  lately  discriminated  from  the  common  harrier,  ia  a  rare 
bird  in  the  southern  division  of  the  kingdom,  where  its 
peculiarities  and  appearance  first  attracted  the  attention  of 
the  observant  natoialist  whose  name  it  bears.  The  stock- 
dove, the  ortolan  bunting,  the  reed  warbler,  and  the  poma- 
rine  skua,  although  not  exactly  rare  in  the  southern  counties 
of  England,  have  never,  according  to  Mr  Selby,  been  dis- 
covered by  him  north  of  the  Tweed.  Baillon's  crake,  the 
red-breasted  goose,  the  ruddy  sheldrake,  and  the  hooded 
merganser,  are  among  the  very  rarest  Sritish  visitants,  only 
one  or  two  individuals  of  each  species  having  been  obtained, 
as  recorded  by  the  same  authority  in  his  "  Illustrations." 
The  additions  made  since  1840,  distinguished  by  an  asterisk, 
demand  a  passing  remark.  In  the  first  order,  the  jer-falcon 
is  added  on  the  authority  of  the  Rev.  F.  0.  Morris,  who  re- 
lates in  his  "  Sritish  Birds"  that  one  was  observed  near 
Thurso,  by  W.  M.  E.  Milner,  Esq.,  M.P.  The  snowy  owl 
has  lately  been  pretty  frequently  found.  The  first  notice 
of  it  was  given  by  Dr  Sinclair,  who  possesses  three  indi- 
viduals, one  of  which,  a  mature  bird,  is  perhaps  the  finest 
specimen  in  any  collection  in  Britain.  In  the  second  order, 
crossbill  was  obtained  by 
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edly  through  inadvertence,  he  does  not  mention  the  ring  dot- 
terel {C,  hidticida),  which  is  as  common  as  the  other  is  rare. 
In  the  fifth  and  last  order  three  new  species  have  been 
added — the  bridled  guillemot,  found  in  abundance  on  our 
east  coast  every  year,  Eichardson's  skua,  and  an  Ivory  gull, 
found  by  myself.  This  bird  is  stated,  on  the  authority  of  a 
celebrated  Scottish  naturalist,  not  to  belong  to  the  common 
species,  but  one  new  to  the  British  list.  I  have  not,  as  yet, 
ascertained  its  name. 
The  following  is  the  complete  list : — 

Raftores. — (First  Order.) 

♦Falco  Ifllandicus  {Jer-Falcon). 
Faloo  peregrin  us  (Perearine  Falcon),  common. 
Faloo  subbuteo  {Hobby),  rare.    I  once  saw  one  of  these  birds  with 

Charles  Wilkinson,  gamekeeper.    It  was  killed  at  Thnunster. 
Falco  sBsalon  {Merlin)^  common. 

Falco  tinnoncnlus  {Kestrel),  rare  in  winter,  common  in  summer. 
Accipiter  fringillarius  {Sparrotv-hawk) ,  occasional ;  only  in  autumn. 
Astur  palumbarius  {Ooshatck),  yerj  rare ;  neyer  to  my  knowledge. 
Aquila  chryssta  {Golden  Eaale)^  occasional. 
Aquila  albicilla  {Wh%te4ailea  Sea  Eagle),  breeds. 
Buteo  lagopus  {Rough-legged  Buzzard),  rare;  only  in  Dr  Sinclair  's 

collection. 
Buteo  yulgaris  {Common  Buzzard),  rare. 
Pemis  apiyorus  (Honey  Buzzard),  yery  rare. 
Circus  c^aneus  {Common  or  Hen  Harrier),  breeds. 
Circus  cineraceus  {Ash-coloured  Harrier),  yery  rare. 
Circus  rufus  {Marsh  Harrier)^  rare. 
Striz  flammea  (White  or  Barn  Owl)^  rare. 
Ulula  stridula  (Tawny  Owl),  rare. 
Otus  yulgaris  {Long-eared  Owl),  bred  last  year. 
Otus  brachyotus  {Short-eared  Owl),  breeds. 
*Striz  nyctea  {Great  Snowy  Owl),     An  adult  specimen,  caught  alive  at 

Kilmster,  was  kept  for  some  time  by  Mr  Osborne,  but  it  ultimately 

escaped. 

Insessores.— ^5M;onc2  Order,) 

Lanius  ezcubitor  {Cheat  Agh-coloured  Shrike),  thrice  found.  This 
bird  was  once  captured  by  me  in  spring,  in  the  act  of  attacking  a 
linnet  fixed  in  a  hair  snare,  and  itself  got  entangled  also. 

Cindus  aquations  {Water  DipperY  common. 

Merula  yiscivora  {Missel  Thrush),  common. 

Morula  pilaris  {Fieldfare),  common  ;  seen  in  Caithness  this  year  and 
last,  in  the  beginning  of  August. 

Merula  iliaca  (Redwing),  common. 

Merula  musica  (Song  Thrush),  common. 

Merula  vulgaris  {BlacMnrd),  common. 

Merula  torquata  (RitM  Ousel),  common. 

Saxicola  senanthe  {Wheatear),  common. 

Saxicola  rubetra  (Whinchat),  common. 

Saxicola  rubioola  (Stonechat),  rare  ;  saw  one  this  year  in  the  month  of 
June,  near  Lybeter. 
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Eiytbaen  rubeeula  (^Robin  or  Redbrtail),  cotnmon. 

PhiEnicura  raticilla  (Common  Redilart),  occasional. 

Phcenicura  Tithys  {THhi/g  Eedttarl),  rare. 
*CuTTuca  Ktricapilla  (Blaekeap  Warbler),  olitamed  Ijut  aDtumu  bj  Mr 
Osborne. 

Sftlicaria  amndinacea  (Rted  Warbler),  occasionaL 

Sylyia  libiUtrii  {Wood  Warbler),  oocuional. 
•Sylvia  hippolajs  {Chiff-chaff  WarUer),  first  observed  last  autumn  ; 
seen  tliis  ^eor  also. 

Hegoloa  anncspillui  (Oomtnon  Qoid  Crett),  oomnian. 
'Farns  ater  (CoU  Titmotuc),  observed  this  aatumu ;  also  in  spring  of 
1862. 

Accentor  modolarlB  {Hedge  Aeeenior),  common. 

MotaciUa  boarula  {Orey  Wagtail),  occasional. 

Motacilla  Yarrellii  {Pied  WafftaU),  common. 

findvtes  Ba,\a,  {Yellow  Wagtjiil),  rare. 

Anthua  pratensis  {Meadow  PipiOi  common. 

Anthua  arboreaa  {Tree  Pipit),  rare. 

Anthns  aqnaticua  (Eoek  Piptf),  common. 

BoinbTcillagaTnila(£oA«inian  ITiu^m'n^), occasional;  generallj  found 

Moscicapa  grisola  {Spotted  Flycatcher),  occasional.  This  year  and  last 
year,  about  the  end  of  May.  Birds  of  the  year  wen  frequently  in  a 
garden  in  Wick,  in  July. 

Muscicapa  luctoosa  (Pied  Flycatcher'),  rate. 

Corvna  corai  (HaoenJ,  common. 

CorvQS  coTone  (Can-ton  Crow),  occasional. 

Corvns  comix  [Soodtd  or  Royiton  Crow),  very  common. 

Coima  monedula  {Jaeidavr),  very  o 

CorvuB  frngilegoB  {Rook),  very  coi 

Pica  meUnoleuca  (itagpie),  very  o 

Qarrulns glandarius  (£urop«zn  Jay),  rare;  probably  introduced. 

Stnnius  vulgaris  {Cotntnon  SlafltTtg),  common. 

Pastor  tosena  (Rote-eoJoared  Potior),  rare. 

Coooothianstes  vulgaris  (Hawfinch),  rare. 

Coooothranstes  chilis  (Greenfinch),  very  common, 

Cardnelia  elegana  (Common  Goldfinch),  occasional. 

Carduelis  apinua  {Sitkin),  occasional 


Notes  on  the  Ornithology  of  Caithness,  339 

Alauda  arborea  {Wood  Lark),  rare.  (Ti 

Pyrrhttla  yulgaris  (Common  Bullfinch),  rare. 

Lozia  curvirostra  {Common  Crossbill),  occasional. 
*Lozia  pityopsittacus  (^Parrot  CrossWJ)^  rare. 

•Picus  minor  {Lesser  Spotted  Woodpecker)  y  very  rare  ;  once  obseryed. 
*Yanz  torquilla  (  ^rynecAr)  ;  one  shot  at  Btirkoke,  and  another  at  Rose- 
bank,  near  Wick. 

Certhia  familiaris  {Common  Creeper) ,  occasional. 

Troglodytes  Europseus  {Common  Wren),  common. 

Cnoolos  canoros  {Common  Cuckoo),  common. 
*Coracia8  garrola  {European  or  Garrulous  Roller)  ;  seen  at  Ulbster, 
and  watched  for  two  or  three  days.    It  was  always  followed  by  a 
small  bird,  in  the  same  way  as  the  cuckoo. 

Caprimulgus  Europaeus  {Night-jar  or  O oat-sucker),  common. 

Himndo  rustica  {Chimney  Swallow),  common. 

Hirundo  urbica  {Martin),  common. 

Hirondo  riparia  {Sand  Martin),  common. 

Cypselas  apus  {Common  Swift),  common. 

Rasores.— (rAtr(2  Order,) 

Colomba  palombus  {Wood  Pigeon  or  Ring  Dove),  common. 

Colomba  senas  {Stock  Dove),  very  rare. 

Colomba  liyia  {White-rumped  or  Rock  Dove),  common. 

Tortur  migratorius  {Turtle  Dove),  occasional. 

Tetrao  tetriz  {Black  Grouse  or  Black  Cock),  common. 

Lagopus  Scoticus  {Red  Grouse  or  Muirfowl),  yery  plentifhl.  These 
birds  haye  frequently  been  reared  and  kept  aliye  in  an  endosore  by 
Mr  Osborne.  They  were  yery  tame  and  familiar,  and  one  pair  bred 
on  one  occasion,  hatching  five  healthy  poults. 

Lagopus  mutus  (Com>mon  or  White  Ptarmigan),  common. 

Pe«iiz  cinerea  {Common  Partridge),  common. 

Cotumiz  dactyliiBonans  {Common  Quail),  bred  in  1860.  A  pair  brod  at 
Ulbster  ;  twelve  eggs  were  laid  and  hatched ;  I  shot  two  of  the  young 
and  the  old  cock  in  autumn.  Such  was  their  desire  to  skulk  when 
danger  was  near,  that  several  were  caught  by  the  hand. 

Phasianus  Ck>lchicus  {Common  Pleasant),  common. 
•Otis  minor  {Little  Bustard),  very  rare  ;  once  observed. 

Gballatoreb. — {Fourth  Order.) 

Ardea  cinerea  {Common  Heron),  commoQ. 
Ardea  purpurea  {Purple  Heron),  rare. 
Scolopaz  rusticola  {Jroodcock),  common. 
Scolopaz  major  {Great  Snipe),  rare. 
Scolopaz  gallini^o  {Common  Snipe),  common. 
Scolopaz  gaUinula  {Jack  Snipe),  common. 
^Limosa  rufa  {Common  or  Red  Oodwit).    Only  one  specimen,  shot  at 

Ulbster  Loch  ;  two  more  were  seen  this  year  in  the  end  of  July. 
Tetanus  fuscus  {Dusky  Sandpiper),  rare. 
Tetanus  calidris  (Redshank  Sandpiper),  common. 
Tetanus  glottis  {Greenshank),  rare. 
Totanus  ochropus  {Greenshank  Sandpiper),  rare. 
Totanus  glareola  {Wood  Sandpiper),  rare. 
TotanuB  nypolencos  (Common  Sandpiper),  common. 
Totanus  macularius  {Spotted  Sandpiper),  rare. 
Tringa  variabilis  (Ihmre  or  Dunlin),  common. 
Tringa  canutus  (Knot),  rare. 
Tringa  rufeeoens  {Buff-hreasted  Tringa),  rare. 
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Tringa  maritiina  [Purple  or  Boek  Tringa),  common. 
Tiinga  sabuqnata  (Curlew  Tringa),  rare. 
Tringa  muiiita  (Minute  Tringa),  o«cagion&l. 
Tringa  Tenuninckii  (Temmintk'a  Tringa),  rare. 
StrepsilsB  interpres  (Tumttone),  occaaioDaJ. 
NumenioB  arquata  (Common  Curlea),  common. 
Nmnenios  phfcopus  (Whinibrel),  occ««ionaL 
Vaneiliu  cristatuB  (Lapwing),  oommon, 
Sqaatarola  pluTialia  (Golden  Plover),  c 
Charadrins  morinellns  (Dotterel),  it 

OD  a  bare  high  bill. 
*ChaiadTiiu  hiationla  (Ring  Dotterd),  < 
Arenaria  ealidris  (Sanderling)  rara 
Heematopns  oatraiwu  (Oyiter-Cateher')  u 
Railat  aqnaticiu  (Water  ttail),  common. 
Crex  pratensis  (Meadow  or  Com  Crake),  a 
Crex  porzana  (Spotted  Crake),  rare. 
Crex  Baillonii  (BaiUon't  Crake),  verv  rare. 
Gallinala  chbropas   (Common   OalltnuU   i 

Specimens  have  been  kept  bj  Mr  Oiboraie. 

and  mixed  freelj  with  the  poultry, 
Fnlica  atra  (Common  Coot),  common.     The  aam«  remarks  apply  to  the 

Katatobu. — (Fifth  Order.) 
Anwr  aegetiun  (Bean  Qooie),  rare. 
Aiuer  ferna  {Cfrey  Lag  Oooit),  common,  breeds. 
Aiuer  erjiimvuMiWhitt-fiiMbrd  Goose),  common. 
Aiuer  lencopau  (SemieU  Goose),  rare. 
Aaser  branta  (Brent  Oooie),  rare. 
Araer  rufioollia  (A«fl-&r«(UEaI  Goou),  very  rare. 
Cysnna  fenu  (Hooper  or  Wild  Sumn),  occasional, 
"taoorna  Belonii  (Common  Sheldrake),  occasional. 
Tadorna  rotila  (Baddy  or  Caiarka  Sheldrake),  Tery  rare. 
Anas  boschai  (Comtnon  Wild  Duck  or  Mallant),  o 
Qnerqnednla  crecca  (Common  Teal),  common. 
Qnerqaedola  acata  (Common  Pintail),  occasumal. 
Chaulloiiua  strepcra  (OadiroU),  i 
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were  secured  alive  by  some  fishermen.     This  occurred  in  Ackergill 
Bay. 

Colymbos  arcticos  {Black-throated  Diver),  rare. 

Colymbus  septentrionalis  {Red-throated  Diver),  occasional. 

Podiceps  cristatus  {Crested  Grebe),  rare. 

Podiceps  rubricollis  {Red-necked  Grebe)  ^  occasional 

Podiceps  cornutus  {Homed  or  Sclavonian  Orebe),  rare. 

Podiceps  minor  {Little  Crrehe  or  DaMiick),  common. 

Uria  troile  {Common  Chiillemot),  common. 
*Uria  lacrymans  {Bridled  OuiUemot),  common. 

Uria  grylle  {Black  Ouillemot),  common.  This  bird  lays  two  eggs, 
thongh  Mr  Newman,  in  his  work  on  Bird-nesting,  sajs  one.  (See 
MacgiUivray's  "  British  Birds.") 

Mergulus  alle  {Little  Auk),  occasional. 

Alca  torda  {Razor-bill  Auk),  common. 

Fratercola  arctica  {Pujin),  common. 

Phalacrocorax  carbo  {Common  Cormorant),  common. 

Phalacrocoraz  cristatus  {Crested  Sha^g  or  Oreen  Cormorant),  common. 
Newman  says  the  shag  lays  five  eggs  ;  I  have  never  found  but  two. 

Snla  bassana  {Solan  Goose  or  Gannet),  common. 

Prooellaria  glacialis  {Fulmar),  rare. 

Pufilnus  cinereus  {Cinereous  Shearwater),  rare. 

Pufilnus  anglorum  {Manks  Shearwater),  rare. 

Thalassidroma  pelagica  {Storm  Petrel),  occasional. 

Thalassidroma  Leachii  {Fork- tailed  Storm  Petrel),  rare. 

Lestris  skua  {Common  Skua),  occasional.  An  individual  of  this  power- 
ful  species  was  long  kept  alive  by  Mr  Osborne.  It  was  a  handsome 
bird,  the  plumage  being  always  Icept  in  beautiful  condition.  It  was 
extremely  bold  and  fearless,  but  continued  intractable  and  savage 
to  the  last.     Captured  in  the  adult  state  off  Staxigoe. 

Lestris  pomarinus  {Pomarine  Skua),  rare. 
*Lestris  Ilichardsonii  {Richardson* s  Shia),  common. 

Lestris  parasiticus  {Arctic  Skua),  occasional. 

Sterna  hirundo  (Common  Tern),  occasional 
♦Sterna  arctica  {Arctic  Tern),  only  lately  observed,  but  tolerably  abun- 
dant. 

Sterna  minuta  {Lesser  Tern),  occasional 

Larus  minutus  {Little  Gull),  rare. 

Larus  ridibnndus  {Black-headed  (hill),  common. 

Larus  marinus  {Great  Black-backed  Gull),  common. 

Larus  fuscus  {Lesser  Black-backed  Gull),  common. 

Larus  argentatns  (Herring  Gull),  very  common. 

Larus  glaucus  {Glaucous  Chill),  occasional. 

Larus  island icus  (Iceland  Gull),  occasional. 

Larus  canus  {Common  Gull),  common. 

Larus  ebumeus  (Ivory  GuU),  rare. 
*  {Ivm-y  Gull),  new  (see  page  347).    This  gull  was  found 

flying  about  a  small  inland  loch,  in  a  very  starved  condition. 

Larus  rlssa  (Kittiwake),  common. 

Part  II. — By  Hrmrt  Osboenb,  Esq,,  Wick, 
(The  specimens  of  the  Blackcap  and  Parrot  Crossbill  were  exhibited.) 

It  will  be  observed,  from  the  few  additions  made  to 
the  list  of  Caithness  birds  since  1840,  that  not  much  heus 
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been  done  either  in  the  way  of  discovering  or  discrimi- 
nating new  species.  Of  the  three  last  added,  the  chiff- 
chaff  {Sylvia  kippolaie)  was  shot  at  Ulbster,  in  July, 
by  Mr  E.  I.  Shearer,  who  subsequently  procured  another 
specimen.  A  flne  male  blackcap  warbler  (Gurruca  airi- 
capiUa)  was  shot  by  myself  on  the  16th  October,  and  a 
female  of  the  same  species  on  the  28th  (the  birds  were  ex- 
hibited). Besides  the  fact  of  these  birds  being  new  to  the 
Far  North,  the  dates  are  so  late  that  it  has  been  matter  of 
surprise  to  all  who  have  heard  of  the  circumstance,  and 
know  something  of  the  economy  of  the  bird,  how  such  a 
delicate  member  of  the  family  of  SylviadcB  could  possibly 
subsist  at  such  a  season  in  this  climate.  With  the  ezcep- 
tioD,  however,  tliat  the  male  was  not  in  song,  both  birds 
were  as  active  and  Uvely  as  they  are  described  to  be  in  mid- 
summer, and  both,  too,  were  iu  perfect  plumage.  I  have 
observed,  in  cases  where  the  swallow  has  prolonged  its  stay 
with  us  until  far  on  in  the  season,  that  there  was  an  evident 
lack  of  that  liveliness,  vigour,  and  power  of  flight,  displayed, 
for  instance,  in  the  month  of  June ;  but  no  such  peculiarity 
was  observable  in  the  blackcaps.  This,  for  the  most  part, 
perhaps,  may  be  owing  to  the  fact  that  the  blackcap,  when 
insect  food  is  scarce,  can  subsist  on  the  smaller  fruits,  while 
the  swallow  is  wholly  insectivorous.  While  under  my  own 
observation,  the  blackcaps  fed  principally  on  the  berries  of 
the  mountain-ash.  The  Naturalist-Editor  of  "The  Field" 
the   occuiTt'iice   of    the 
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3  woods  near  Lytli ;  but  this  species,  as  may  lie  seen  by 
the  cataIog:uo,  has  occurred  once  before,  some  fiehcrmGn 
having  caught  a  male  which  alighted  in  thoir  boat  at  sea. 

In  reference  to  the  nesting  of  our  birds,  I  am  not  aware 
that  we  possess  anything  either  novel  or  peculiar ;  but  a  few 
random  observations  may  not  be  altogether  without  interest. 
The  most  striking  exaraplo  of  gregarious  nidification  the 
county  can  show,  is  exhibited  on  an  island  in  the  Loch  of 
Stemster,  where  some  thouaands  of  the  black-headed  or 
Iaughing-gulI(tMrwfriWifiMn'/us)  congregate  in  spring.  Tho 
eggs  deposited  on  one-half  of  the  island  only  are  taken  in 
tho  eeason,  and  Uiese  are  lifted  at  short  intei-vals,  the  numbers 
taken  on  some  occasions  being  almost  fabulous.  Thoy  are 
valued  as  an  edible  of  great  delicacy.  Round  the  edge  of 
this  island,  among  the  rushes  and  other  covert,  several  species 
build  and  rear  thoir  young.  The  nest  of  the  mallard  {AnoM 
boachas),  the  eggs  invariably  concealed  beneath  the  downy 
mass  which  the  female  plucks  from  her  breast,  is  frequently 
met  with,  varied  now  and  again  by  the  massive  and  some- 
times floating  structure  of  the  coot  (Fulira  atfo).  It  is 
almost  certain,  also,  that  the  tufted  pochard  {Fuligala 
crislata)  breeds  in  tlie  vicinity,  as  specimens  are  observed 
constantly  throughout  the  summer  months.  In  Ttir  Selhy'a 
time,  this  pochard  was  not  known  to  breed  in  Britain,  but 
the  later  work  of  Morris  contains  several  instances. 

Tho  Arctic  tern  {Sterna  JrcUca)  breeds,  among  other 
places,  ina  piece  of  moorland  in  iho  vicinity  of  a  loch  about 
four  miles  from  Wick.  In  the  breeding  season  this  tern 
may  be  observed  following  the  course  of  the  river  in  its 
flight  to  and  from  its  feeding-grounds,  which  are  at  the 
mouth  of  the  river  and  round  the  bay.  During  its  journey 
I  have  observed  it  occasionally,  but  not  often,  stop  suddenly 
in  its  flight  above  the  river,  apparently  attracted  by  some 
small  fish,  remain  suspended,  like  the  kestrel,  for  an  instant, 
and  then  drop  headlong  upon  the  object  that  had  attracted 
its  attention.  It  is  in  the  bay,  however,  where  this  bird 
chiefly  finds  eubeistonce ;  and  here  the  habits  of  this  tern, 
and  of  several  species  of  gulls,  may  be  observed  under  the 
most  favourable  circumstanceB.     The  principal  prey  of  the 
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Arctic  tern  appears  to  be  the  sand-eel  or  sand-laDce  (^fltmo- 
dytee).  This  rather  carious  fish  appeara  in  our  bay  occa- 
sionally in  prodigious  shoals ;  indeed,  one  of  our  most 
obseivaut  fishermen  lately  informed  me  that  the  masses  of 
these  fish  he  has  seen  on  our  coast  exceeded  by  far  anything 
of  the  kind  he  ever  saw,  not  excepting  the  "races"  or 
"banks"  of  herrings,  which  are  described  (principally  by 
sangaine  ship-captains)  as  being  something  prodigious. 
Large  numbers  of  sand-eels  are  exhumed  from  a  sandbank 
at  the  mouth  of  the  river.  They  are  used  as  bait,  and 
Qumeroua  fishermen  visittbe  bank  when  the  tide  has  ebbed, 
armed  with  an  instrument  resembling  a  com-hook,  with 
which  they  dexterously  drag  to  light  the  buried  eel.  I 
witnessed  a  foray  of  this  description  in  spring  last;  but 
although  this  was  not  the  first  occasion,  I  was  attracted  iu 
this  instance  by  the  number  of  sea-fowl  that  flattered  over 
the  fishermen's  heads,  and  came  almost  within  reach  of  the 
weapons  in  their  hands.  The  Arctic  tern,  the  lesser  black- 
backed  gull,  and  the  kittiwake  were  the  species  that  joined 
iu  the  pursuit.  The  kittiwakes  were  the  boldest,  or  rather 
the  most  familiar,  of  the  three ;  and  at  a  distance,  you  could 
hardly  say  with  certainty  whether  the  eel  just  brought  to 
light  was  destined  to  find  the  fisherman's  basket  or  the 
kittiwake's  maw.  It  was  almost  a  neck  and  neck  race,  and 
Piscator  very  frequently  had  not  much  to  spare. 
That  large  and  splendid  species,  the  great  black-backed 
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sweep  within  reach,  but  their  larger  associate  keeps  far 
above,  and  Beldora  ventuTea  within  gunshot.  On  cue  of 
these  "  stacks,"  situated  in  Sinclair's  Bay,  I  have  seen  ahags 
and  coruioranta  sunning  themselves  in  every  niche,  the  top 
even  being  occupied  by  niimbera  of  these  sombre  gentry. 
The  black-back  is  extremely  wild  and  vigilant,  and  conse- 
qaently  difficult  to  approach ;  the  only  time  when  it  ventures 
within  reach  of  a  gun,  being  in  the  breeding  season,  when 
it  iiHiially  becomes  a  degree  bolder.  This  gull  is  also  very 
jealous  of  tlie  neiglibourbood  of  hawks  and  crows,  having  in 
especial  an  antipathy  to  the  hooded  crow.  From  its  size 
and  fierceness,  it  ie  generally  monarch  of  all  it  surveys,  the 
raven  even  succumbing  to  its  attacks.  In  the  last  breeding 
season,  however,  the  district  received  a  visit  from  a  atranger 
before  whom  all  birds  fled,  the  great  black-back  even  making 
discretion  the  better  part  of  valour.  This  was  a  white-tailed 
or  sea  eagle  {ffaluBtus  albifilla),  and  his  presence  evidently 
caused  the  more  alarm,  from  the  fact  that  an  eagle  is  seldom 
or  never  seen  in  the  vicinity.  An  observer  who  carefully 
watched  this  powerful  depredator  while  beating  the  margin 
-  of  a  loch  not  far  from  the  edge  of  the  rock,  saw  him  slip 
over  the  precipice  and  shciot  along  about  half-way  between 
the  top  of  the  cliff  and  the  sea.  Hardly  had  he  made  his 
appearance,  when  a  rush  of  birds  seawards  took  place. 
Everything  that  could  fly  left  the  rocks,  and  the  terror  and 
confusion  that  ensued  was  remarkable.  This  continued 
during  the  whole  course  of  his  flight,  and  bis  appearance 
was  invariably  the  signal  for  a  hurrying  of  the  scared  masses 
out  of  the  reach  of  dangor.  So  numerous,  and  so  very  much 
frightened  were  the  birds,  that  the  progress  of  the  eagle 
could  be  traced,  long  after  he  himself  was  invisible,  by  the 
strings  of  seafowl,  of  various  kinds,  that  persistently  con- 
tinued to  seek  safety  in  flight.  It  was  long  before  gull  and 
guillemot  got  over  their  fright,  and  matters  resumed  "  the 
even  tenor  of  their  way," 

The  Arctic  skua,  the  lesser  black-backed  gull,  and  the 
common  gull,  breed  in  a  remote  moorland  district  in  the 
centre  of  the  county.  Here  there  are  numerous  pools  or 
patches  of  water,  known  as  "  doo-lochs,"  of  various  sizes 
and  ehapes,  studded  with  raoflsy  mounds  or  islands,  which 
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are  usually  as  high  above  the  Burface  as  the  aurronndiog 
ground.  On  these  mounds  'the  birds,  for  the  moat  part,  rear 
their  young  with  safety.  Great  numbers  of  eggs  are  de- 
stroyed, however,  as,  in  consequence  of  there  not  being  space 
enough  on  the  detached  portions  for  the  multitude  of  birds 
that  resort  hither  iu  the  season,  numbers  of  nests  are  built 
on  the  margins  of  the  pools,  which  are  robbed  by  herd- 
boys  and  occasional  visitors.  I  have  seen  some  excellent 
specimens  of  the  Arctic  skua  shot  in  the  neighbourhood  of 
these  lochs  in  spring  last  by  a  collector.  The  lesser  black- 
backed  gall  does  not  restrict  itself  apparently  in  the  choice 
of  a  situation  for  breeding,  as  its  nest  may  be  found  in- 
land on  these  moors,  as  well  as  on  the  "  stacks"  frequented 
by  the  great  black-backed  and  herring  gulls.  In  the  inland 
district  above-mentioned,  the  curlew  breeds  regularly,  and 
I  have  good  reason  to  heheve  that  it  also  forms  a  hreeding- 
station  of  the  whimbrel  {Numenitm  phteopus).  The  nest  of 
the  kestrel  may  frequently  be  met  with  along  the  east  coast. 
A  few  pairs  of  peregrines  still  manage  to  rear  a  brood  here 
and  there  amidst  the  precipitous  rocks,  but  this  bird  exieto 
in  greatly  diminished  numbers.  The  sparrow-hawk  is  much 
rarer  with  us  than  the  two  species  above-mentioned,  or  than 
the  hen-harrier  or  merlin.  The  hen-harrier  is  known  to 
breed  in  a  retired  hilly  district  about  twenty  miles  from  Wick. 
The  merlin,  the  smallest  and  most  beautiful  of  our  falcons, 
builds  its  nest  among  the  heather,  usually  selecting  a  situa- 
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ing  every  movement  Not  a  moment  was  to  be  lost,  and 
the  three,  ranged  in  line,  left  their  hiding-place  and  ad- 
vanced rapidly  on  the  nest.  If  tlie  female  still  remains, 
her  chance  of  escape  is  a  poor  one,  for  she  is  now  within 
range  of  six  barrels  I  She  sits  so  close,  however,  that  doubts 
are  beginning  to  arise,  when  up  she  springs  and  dashes 
rapidly  off,  brushing  the  heather  in  her  flight.  She  has  not 
flown  far  when  a  single  shot  is  flred,  and  poor  falco  drops 
among  the  heath  with  a  broken  wing.  The  male  escaped 
on  this  occasion  and  was  not  seen  again,  although  diligent 
search  was  made  for  some  days  afterwards.  The  nest  con- 
tained four  eggs,  and  was  situated  where  one  would  rather 
expect  to  find  the  nest  of  the  red  grouse. 

Dr  J.  A.  Smith  said,  naturalists  were  indebted  to  Mr 
Shearer  and  Mr  Osborne  for  their  valuable  list,  with  its 
accompanying  details,  of  the  birds  of  Caithness.  He  had 
requested  Mr  Osborne  to  add  some  notes  on  the  nesting  of 
the  birds,  and  was  sure  the  Society  would  agree  with  him 
in  the  great  interest  of  these  communications ;  he  only 
wished  a  similar  careful  list  of  the  appearance  and  nesting 
of  the  birds,  could  be  got  from  all  the  counties  of  Scotland. 
The  capture  of  the  ivory  gull,  referred  to  by  Mr  Shearer  as 
new  (page  341),  had  been  brought  under  the  notice  of  the 
Society  by  Sir  W.  Jardine  (see  Froc,,  vol.  i.  p.  4 ;  and  vol.  ii. 
p.  67).  The  specimen  was  described  by  him  as  being  the 
PagophUa  hrachytaraus  (HalboU),  and  the  first  time  it  had 
been  observed  as  occurring  in  this  country. 

IV.  Ornithological  Notes. — Laru$  glaucui  (Glaucous  gall),  Mergulut 
alUt  (Little  Auk),  &e.  (specimens  exhibited).    By  J.  A.  Smith,  M.D. 

A  fine  specimen  of  the  Larus  glaucvs^  the  great  white- 
winged  or  glaucous  gull,  was  sent  for  exhibition  by  Mr 
Edward  Hargitt.  It  is  a  bird  of  this  year,  and  was  shot  on 
Holy  Island,  near  Berwick,  in  the  third  week  of  November. 
Dr  Smith  also  exhibited  a  specimen  of  the  Little  Auk,  re- 
cently shot  in  the  Firth  of  Forth.  This  bird  is  an  occa- 
sional winter  visitor,  generally  after  severe  storms.  It  occurs 
abundantly  in  the  Arctic  regions ;  and  he  might  mention  in 
regard  to  it,  that  the  late  Professor  Jameson  used  to  exhibit 
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a  specimen,  presented  to  the  Maseum  of  Natural  HiBtor;  in 
Captain,  afterwards  Sir  Edward  Parry,  wtiich  was  captured 
by  him  id  the  year  1827,  aa  far  to  the  north  as  Lat.  82"  N. 

V.  Dr  Smith  exhibited  plaster  casts  of  the  skull  of  the 
famous  Gorilla,  and  also  of  its  brain  cavity.  Mr  Alexander 
Stewart,  No.  1  Surgeon  Square,  had  been  most  successful 
in  making  these  casts ;  and  from  him  specimens  could  be 
obtained. 


Normtii  Bethime,  M.D.;  H.  W.  Mitnuh,  Eiq.,  M.R.CS.L.;  and 
WiQiun  M'Xab,  Etq.,  Ko;al  Botania  Oardena,  were  elected  members  of 
the  Society:— 

The  Secretary  atated  he  had  reoeiTed  from  the  Bight  Honourable  Sir 
Oeorge  Ore;  an  official  intimation  of  the  Society's  Addi«n  of  Condolenee 
haling  been  dolj  presented  to  her  Majesty. 

1  the  table,  and 

1.  (1).  Melaomlogical  Obserrations  made  at  Providence,  HJ.  Bj 
Alexis  (^well.  October  1 860. — (S.)  Meteorological  ObserTationa  made 
near  Washington.  ArVanau.  Bj  Nathan  D.  Smith,  H.D.  Oetoberl860. 
— (3.)  Retearchea  upon  the  Venom  of  the  Rattlesnake  Bj  S.  Weir 
MitcheU,  ^\  D.,  Washington.  Januarj  1861.  From  the  Smithsonian 
Institution,  U  S.A. — 2.  Second  Keport  of  a  Geological  Reoannaiasaiice 
of  the  Southern  and  Middle  Connties  of  Arkansas,  made  during  the  yean 
1399  and  1860.  B7  Darid  Dale  0<ren.  Philadelphia,  1660.  Pre- 
sented    through   the    Smithsonian    Inalitution. — -3.  Proceedinga   of  the 
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office-bearers, — a  young  iiaturaliBt  whose  talents  and  ex- 
tensive  acquirements  had  given  promise  of  much  usefulness. 
Dr  Coldstream  eaiii,  that  long  and  intimaf-e  acquaintauce- 
ship  with  the  deceased  enabled  him  to  hear  testimony  to  the 
thoroughness  of  his  habits  as  a  student ;  to  his  carefulness 
in  research ;  to  bis  probity  and  moral  ivorth.  Of  his 
capacity  for  acute  generalisation,  the  Society  had  been 
favoured  witli  a  striking  proof  in  the  able  paper  "On  the 
State  of  out  Knowledge  respecting  Metamorphism  in  the 
Mineral  Kingdom,"  which  be  read  in  March  last.  This, 
along  with  a  memoir  on  the  eliects  of  aniestbetics  on  plants, 
made  Mr  Livingston's  talents  widely  known,  and  led  him 
into  extensive  correspondence  with  men  of  science.  His 
modesty  and  courtesy  of  manner  were  as  remarkable  as  his 
acquirements,  and  endeared  him  to  a  large  circle  of  attached 
friends.  Dr  Coldstream  then  submitted  for  the  inspection 
of  the  members  a  large  collection  of  drawings  in  water 
colours,  of  various  Indian  animals,  chiefly  insects,  which  had 
been  made  at  the  instance  of  Walter  Elliot,  Esq.,  lately  a 
member  of  the  Supreme  Council  of  Madras.  These  remark- 
ably beautiful  drawings  were  executed  by  native  artists, 
under  the  eye  of  Mr  Elliot.  The  accuracy  and  elegance  of 
the  drawings  were  much  admired,  and  a  hope  was  expressed 
that  many  other  residents  in  India  would  avail  themselves, 
as  Mr  EUiot  had  so  successfully  done,  of  the  talents  of  the 
natives,  to  extend  our  knowledge  of  the  beautiful  produc- 
tions of  our  eastern  empire. 

II.    Ob*crvationi   on  Briiuh  Zoophi,ta.      1.   AtractjIU  orcnosa.     2. 

AtrBctj'lifi   miuiata,      3.  Luomedis  decipiena.      Bj   T.   Stbi 

Wbioht,  M.D.     (PUta  XV.) 

1.  AtractyUi 

This  zoophyte  was  described  by  Mr  Alder  at  the  last 
meeting  of  the  Society.  In  September  last  I  found  a  large 
female  specimen  at  Largo,  and  was  fortunate  enough  to 
have  an  opportunity  of  studying  its  anatomy  and  repro- 
duction. The  polyp-stems  are,  as  Mr  Alder  has  shown, 
funnel-shaped  and  expanding  at  the  top.  From  them  the 
milk-white  polyps  issue,  each  furnished  with  an  alternat- 
ing TOW  of  long  tentacles.    The  scleroderm,  or  corallum,  is 
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covered  by  a  tliick  layer  of  collotoderm,  which  is  con- 
tiDued  over  the  body  of  the  polyp,  and  which,  when  the 
polyp  retires  within  its  tube,  fills  up  the  top  of  the 
tabe  by  its  coshiony  folds,  so  that  the  polyp  is  completely 
hidden,  and  the  funnel  appears  as  it  were  closed  by  a  valre. 
The  colletodenn  in  my  specimen  was  coated  and  impreg- 
nated with  mnd.  Mr  Alder's  specimen  was  covered  with 
grains  of  fine  sand.  I  was  at  first  inclined  to  believe  that 
this  zoophyte  waa  merely  a  variety  of  Atractylis  repent, 
wfaich,  with  its  medusoids,  I  have  already  described  to  the 
Society ;  bat  after  it  had  been  in  captivity  a  few  days,  I 
found  that  it  was  beginning  to  put  forth  ovisacs,  one  on 
opposite  sides  of  the  polyp-stems  (Plate  XV.  fig.  7). 

The  mode  of  reprodnction  in  this  zoophyte  is  unique 
amongst  the  TubolanadEQ,  thoagh  I  have  noticed  and  de- 
scribed it  in  the  Sertularias  and  Campanularias. 

The  female  generative  sac  of  AtradylU  ar»u)«a resembles 
that  of  Hydractinia ;  it  is  a  simple  sac  fonned  of  ectoderm, 
or  the  outer  layer  of  the  ccenosarc,  enclosing  a  eimilar  sac 
of  eadoderm,  the  "  placenta,"  the  whole  being  covered  by  a 
layer  of  sclerodenn  and  colletoderm.  Between  the  placenta 
and  the  ectoderm  a  lai^e  number  of  ova  are  developed,  each 
showing  a  germinal  vesicle  and  spot  (fig.  8).  When  the  ova 
are  sufficiently  advanced  for  extrusion  from'the  generative 
cavity,  the  investmenta  of  the  sac  are  ruptured,  the  sac 
)  a  long,  cylindrical  form  (fig.  9),  and  a  most  labo- 
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wliicli  still  remains  attached  to  the  summit  of  tho  empty 
generative  sac  (6g.  10  rf).  The  ova  now  undergo  fissure, 
and  are  developed  into  pknulte  within  their  neat,  then  at 
last  escape,  and,  after  swimming  in  the  water,  doubtless 
become  fixed  and  converted  into  polyps. 

Atractylis  arenosa,  although  it  gives  off  an  immense  num- 
ber of  young,  is  one  of  ibe  rarest  zoophytes  on  our  coast, 
probably  on  account  of  the  low  viability  of  its  planulse. 
While  Scrtularia  pumila,  one  of  the  commonest  species,  and 
which  produces  its  young  in  the  same  way,  will  quickly  line 
the  vessel  in  which  it  is  kept  with  forests  of  young  zoo- 
phytes, not  a  single  planula  of  Ab-actyUs  arenosa,  of  the 
immense  number  that  were  given  off  by  my  specimen,  ever 
attained  the  polyp  stage. 

We  have  in  this  zoophyte  the  reappearance  amongst  the 
Tubulariadfe  of  a  mode  of  gelatinous  nidification,  which  ob- 
tains in  various  orders  of  the  animal  kingdom, — in  the  Pro- 
tozoa, the  Mollusca,  the  Annelidee,  the  Inaecta,  and  even 
amongst  the  Vertebrata,  as  in  the  common  frog.  We  may 
ask,  How  is  it  that  the  ova  of  Hydractinia  and  Coryne  are 
discharged  into  the  water  to  float  about  without  any  pro- 
tection, while  those  oi  Atractylis  arenosa,  [h&  Sertulariaa  &nA 
Laomediae,  require  such  various  provisions  for  their  protec- 
tion ?  but  we  do  not  find  anything  in  the  physiology  of  the 
zoophyte  to  answer  the  question. 

2.  Jtraeti/lU  miniata.  (New  SpecieB.) 
'olypary  yellow  dendritic,  branches  given  off  at  an  acute 
angle  from  the  stem,  crooked,  wrinkled  but  not  ringed. 
Polyp  with  eight  alternate  tentacles,  buccal  cavity 
silvery,  endodermal  lining  of  stomach  bright  red-lead 
coloured.  Reproduction  not  observed. 
This  zoophyte  was  found  on  stones  at  Largo,  iu  little 
gnarled  shrubby  trees  about  an  inch  high,  exposed  at  the 
lowest  tides.  The  bright  yellow  colour  of  the  polypary 
at  once  strikes  the  eye,  which  is  also  arrested  by  the 
gaudy  colour  of  the  minute  j^olyps.  These  appear  to  be 
marked  by  two  broad  internal  patches:  one,  correspond- 
to  the  buccal  cavity,  of  a  deme  silvery  white  ;  the  other 
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to  the  cavity  of  the  etomacb,  of  a  brilliant  reddiBli  orange. 
I  have  also  found  very  minute  specimena  of  this  species  at 
Gtaoton 

3.  Laomtdea  decipient.     (New  Spociea.) 
Folypary  minute  ;  stem  filiform  flezuose,  with  from  one 
to  five  brancheB,  each  bearing  a  cell ;  the  stem  is  anim- 
lated  with  about  five  rings  above  the  origin  of  each 
branch ;  the  branches  are  annulated  throughout ;  cells 
widening  rapidly  towards  the  top,  with  even  double 
rims.    Polyp,  with  about  sixteen  tentacles  and  trumpet- 
shaped  proboscis. 
This  pretty  Uttle  Laomedea  resembles  much  the  Laomedea 
neglecta  of  Alder,  except  that  the  margin  of  the  cell  is  even, 
and  has  the  appearance  of  being  double  for  about  half  its 
length  from  the  rim,  though,  from  the  extreme  delicacy  of 
the  cell,  this  character  is  only  made   oat  with  difficulty. 
The  reproduction  of  this  zoophyte  resembles  exactly  that  of 
Laomedea  lacerafa,  except  that  each  gelatinous  nest  of  ^- 
decipiena  contains  only  three  ova,  while  that  of  L.  lacerata 
contains  six  or  eight. 

Duen'ptkm  of  Flat*  XV-^Jlraetflu  areaoKi. 
Fig.  7.  Poljp-aUlk    niih  two  oyttitt,   tbe   Kdsradenn  cotcnd  bj-  lajer  of 
cDlleiodenn. 

8.  Otwj  witb  C!<d]«tod(Tia  uid  MlenHlarni  renotad,  (bowing  lajer  nf 
OTK  batwscD  cndodtirBi  mnd  eeUidami. 

9.  AdTancvd  ilBge  of  nint:  a.  raptiired  Klirodenn;  b,  sclodermi  c,  en- 

dndcrm  ;   d,  layer  of  eonetodenn. 
10.  8«DM,  witb  ovB  eilcnded  into  geUtioooi 


I^^werii 
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within  a  short  distance  of  each  other;  but  no  pccnliarity  is 
observable  in  the  selection  of  their  poeition  ;  and,  from  all  that 
is  known  at  tho  present  time,  their  place  of  site  appears  to  be 
accidental,  or  at  least  chosen  without  any  distinct  motive. 
One  of  these  circles,  the  far-fatned  stones  of  Callernisli,  occu- 
pies the  flat  of  a  ridge  of  hilly  ground,  while  two  others  are 
near  together  on  a  wet  and  boggy  moor,  at  the  distance  of  a 
mile  to  the  eastward  of  the  first.  If  the  circles  situated  on 
the  moor  had  been  visited  two  or  three  years  ago,  nothing  but 
a  few  gray  blocks  even  with,  or  protruding  two  or  three  feet 
above  the  bog,  would  have  been  seen,  and  even  many  of  the 
stones  of  the  large  circle  of  Callernish  were  completely  grown 
over  and  buried  in  peat.  By  the  liberality  of  Sir  J.  Matheson 
these  three  circles  have  been  excavated,  and  it  was  then  found 
that  the  peat  had  accumulated  to  the  height  of  between  five 
and  six  feet.  From  an  attentive  examination  of  tho  founda- 
tion  of  these  circles,  I  arrive  at  the  conclusion  that  the  stones 
were  pitched  before  the  growth  of  peat  had  commenced,  or  at 
least  at  the  very  commencement  of  the  peat-forming  epoch. 
The  upright  stones  are  founded  in  the  (so  called)  bouIder-cIay 
which  overspreads  this,  with  most  other  parts  of  Scotland,  and 
the  peat  rises  uniformly  from  the  clay  to  the  surface,  which 
would  not  be  the  fact  if  holes  had  been  dug  in  the  peat  to 
receive  the  stones.  Besides,  some  stones  that  had  early  fallen 
(in  the  smaller  circles)  rest  upon  tho  clay  without  any  peat 
below  them  ;  and  still  further,  in  two  of  these  circles  are  loose 
heaps  of  stones, — "cairns,"  as  they  are  called,  the  grave-mounds 
of  the  illustrious  dead, — which  also  rest  upon  the  clay,  without 
any  intermediate  floor  of  turf.  If  any  peat  bad  grown,  it 
would  be  found  beneath  these  cairns,  for  I  consider  it  childish 
to  suppose  that  it  would  have  been  cleared  away.  At  the 
excavation  of  a  tumulus  at  Stennes,  in  the  Orkneys,  which 
was  presumed  to  be  of  or  about  the  same  age  as  the  adjacent 
stone  circles,  the  heath  and  moss  on  which  the  materials  of 
the  tumulus  had  been  heaped  were  found  in  as  good  preserva- 
tion as  when  the  mound  was  made. 

Besides  the  circles  named,  there  are  others,  both  in  Lewis 

and  Uist,  which  are  only  discovered  by  an  occasional  stone 

lering  above  the  surface ;  and  I  see  no  reason  to  doubt  that 
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oome  of  these  Pagan  monamenta  are  entirely  buried  and  oat 

of  Bight. 

I  prodnc«  a  stereoscopic  photograph  of  the  Callemish  circle, 
which  fortnnatfll  J  shows,  bj  a  difference  in  the  depths  of  shade, 
the  height  to  which  the  peat  had  grown  iroond  the  stones; 
two  of  them,  to  the  left  hand,  were  entirely  coyered. 

If,  then,  it  is  admitted  that  the  stone  circles  of  the  Lewis 
were  placed  before,  or  only  when  the  peat  began  to  fonn,  and 
that  the  peat  has  grown  fire  feet  since  that  time,  it  is  erident 
that  the  least  age  of  these  monnments  wonld  be  known  if  the 
anuoal  increaae  of  peat  was  known.  Bot  I  am  onacqnainted 
with  any  data  from  which  to  form  an  estimate,  and  there  is  a 
wide  difference  in  the  opinions  held  on  that  point  One  j»«e- 
tical  gentleman  assured  me  Uiat  the  Lewis  peat  grew  an  inch 
every  year ;  at  this  rate  the  entire  deposit  might  have  taken 
place  in  about  sixty  years.  Another  estimate  is  nine  inches 
in^  centory,  bat  we  reqaire  twice  the  namber  of  years  that 
diis  ratio  wonld  give  to  get  back  to  Pagan  times.  As  I  am 
nnacqounted  with  any  class  of  facts  that  bears  upon  the  sub- 
ject, it  is  not  worth  while  to  offer  any  conjecture  at  the  present 
time.  I  may  mention,  however,  that  to  my  sniprise,  one  of 
the  Lewis  bards  has  a  tradition  that  at  one  time  there  was  no 
peat  in  Lewis ;  and  it  is  also  to  be  noted,  that  almost  always,  on 
excavating  any  of  the  I^etish  dwellings,  pieces  of  hamt  stick 
(charcoal)  are  found  at  the  fire-hearth.  I  do  not  wish  it  to  be 
inferred,  however,  that  there  was  no  peat  to  be  then  foond — 
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and  growth  of  peat ;  in  most  books  I  see  tbe  obBervations  of  a 
certain  Lord  Cromarty  are  quoted,  from  which  it  is  most  illo- 
gicaHj  inferred  that  ail  [leat  is  tlie  result  of  the  decaj  of  forest 
trees.  So  wide  spread  is  ibis  alluBion,  that  it  has  been  quoted 
to  me  where  the  peat-banks  were  visibly  and  presently  telling 
their  own  history.  Without  denying  that  the  decay  of  forest 
trees  in  marshy  ground  will  form  peat,  it  requires  only  the 
most  superficial  observation  to  know  that  wood  peat  occurs 
only  in  the  most  homoeopathic  quantity  in,  at  any  rate,  the 
islands  of  North  Britain.  It  fortunately  does  occur  as  an 
exceptional  instance,  and  then  in  so  marked  a  manner  as  to 
leave  no  chance  of  confounding  wood  peat  with  ,the  almost 
universal  moor  peat.  The  bulk  of  the  peat  of  the  northern 
and  western  islands  is  made  up  of  the  roots  of  rushes  and 
moor-graes ;  the  mosses  help  to  keep  it  constantly  wet,  and 
tbe  tormentilla  (and  probably  other  plants)  supplies  tan  to  the 
moss,  and  prevents  it  from  decomposing  into  vegetable  earth. 
Such  were  the  conditions  when  the  peat  first  began  to  grow, 
and  such  they  still  continue.  I  have  looked  over  thousands 
of  sections  of  peat  banks  in  which  there  was  no  difference  in 
the  composition  of  the  peat,  from  the  base  where  grew  the  first 
peat-forming  plants  to  the  surface  at  the  present  moment, 
CKcepting  consolidation  towards  the  bottom  from  time  and 
pressure.  When  the  surface  of  a  peat  bank  has  been  exposed 
for  some  time  to  wind  and  rain,  the  most  solid,  as  well  as  the 
spongier  portions  of  the  peat  will  be  found  disintegrating  into 
lamittEe,  which  lamiiiio  probably  represent  tbc  annual  growth, 
and  if  they  wore  distinct  enough  to  be  counted  would  indicate 
the  age  of  the  peat.  From  whatever  cause,  there  was  a  time 
when  the  general  surface  of  the  country  was  bare  and  lifeless, 
which  was  followed  by  a  growth  of  plants,  in  no  way  differing 
from  those  that  are  now  struggling  for  existence  upon  the 
moor.  And  from  what  has  been  said  before,  it  would  seem 
that  man  made  his  advent  hero  at  mnch  about  the  same 
geologic  time. 

A  common  tradition  of  the  Lewis  is,  that  the  ground  was 
once  entirely  covered  with  forest  trees,  and  that  the  wood  was 
burnt  down  by  the  Northmen  to  deprive  the  aborigines  of  the 
shelter  that  it  afforded.     In  almost  all  traditions  there  is 
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some  relation  to  fact ;  but  without  going  into  the  history  of 
this  opinion,  it  will  be  enough  to  notice,  that  as  far  as  I  am 
aware  there  is  but  one  place  in  Lewis  where  the  remains  of 
forest  trees  are  to  be  found.  The  roots  of  firs  over  twelve 
inches  in  diameter  occur  near  Balaline,  in  the  parish  of  Lochs, 
and  only  there.  These  roots  are  always  on  the  clay  soil,  for 
neither  bush  nor  tree  is  found  with  its  roots  in  the  peat. 

But  although  in  a  thousand  cases  the  section  of  a  peat  bank, 
from  its  surface  to  its  base,  exhibits  only  a  succession  of  marsh 
plants,  a  patient  observer  will  here  and  there  find  a  spot 
where  the  foundation  of  the  peat  is  &  fioor  of  twigs  and  leaves. 
This,  as  stated  before,  bears  only  a  minute  proportion  to  the 
moor  peat  of  the  country.  When  examined  it  appears  to  be 
made  up  in  great  part  of  the  twigs  of  the  birch,  but  I  have  no 
doubt  that  the  berry  and  bush  of  the  mountain  ash,  the  larch, 
the  aspen,  and  the  willow  could  be  detected.  In  fact,  it  so 
happens  that  iu  this  strange  country,  where  many  of  the 
manners  of  the  tenth  century  still  exist,  the  method  by  which 
this  peat  of  scrub  and  brushwood  was  formed  can  still  be 
seen.  On  the  small  islets  in  the  lakes,  to  which  neither 
sheep  nor  cattle  can  gain  access,  a  dense  mass  of  scrub  still 
survives.  The  heather  will  grow  four  feet  in  height,  and 
above  that  may  be  seen  the  red  berries  of  the  mountain  ash,  or, 
if  in  spring,  the  catkins  of  the  willow,  or  the  pendant  leaves 
of  the  aspen,  with  briers  and  brambles  to  interlace  the  whole. 
In  the  face  of  some  cliffs  and  banks,  and  even  in  a  few  re- 
mote spots,  the  holly,  hazel,  aspen,  birch,  and  willow,  still 
struggle  against  an  adverse  climate  as  they  did  a  thousand 
years  ago. 

I  have  been  thus  particular  in  pointing  out  the  limited 
quantity  of  wood  peat,  and  where  it  occurs,  its  position,  rest- 
ing upon  the  boulder  clay,  for  a  purpose  to  be  more  particu- 
larly described  at  the  close  of  this  paper ;  and  I  pass  on  to 
notice  some  important  geological  changes  that  have  taken 
place  in  the  most  recent  or  peat. forming  era. 

My  official  duties  led  me  last  summer  over  several  hundred 
miles  of  the  most  tortuous  coast-line  imaginable.  Between 
North  and  South  Uist  lies  the  large  island  of  Beubecala,  and 
about  five  hundred  others  of  different  sizes  and  shapes;  most 
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of  these  can  be  approached  on  foot  at  low  water,  and  the  rest 
are  only  separated  by  shallow  channels.  On  going  round  the 
coast  I  began  to  notice  that  the  pent  banks  formed  frequently 
the  Bea-margin  at  high  water ;  and  feeling  that  it  was  a  point 
of  some  geological  importance,  I  noted  the  places  on  my  sketch 
of  the  coast,  tilt  at  last  finding  that  the  phenomenon  was  ex- 
tremely common,  occurring  perhaps  twenty  times  in  a  day's 
walk,  it  was  no  longer  necessary  to  record  its  occurrence. 
After  examining  hundreds  of  examples,  I  came  to  the  conclu- 
sion that,  in  these  instances,  there  was  no  other  way  of 
accounting  for  peat  banks  having  that  position  with  regard  to 
the  sea-margin,  than  by  the  subsidence  of  the  land.  In  many 
of  the  cases  referred  to,  the  peat  rests  at  once  upon  the  naked 
gneiss.  Now,  the  surface  of  the  gneiss  is  as  rugged  as,  and 
not  very  unlike  what,  the  surface  of  the  ocean  would  be  if  it 
were  suddenly  solidified  in  the  middle  of  a  violent  storm.  The 
peat  has  grown  over  the  undulatory  surface,  but,  as  was  to  be 
expected,  ia  deepest  in  the  depressions,  where  I  have  sometimes 
seen  it  in  section  more  than  ten  feet  in  height.  Let  it  be  sup- 
posed ttat  the  relative  levels  of  land  and  sea  remained  the  same 
until  the  formation  of  peat  had  occurred,  and  then  that  the 
land  began  to  subside.  The  effect  would  be  that  when  the  sea 
reached  the  foot  of  the  peat  banks  small  cliifs  would  form, 
identical  in  their  features  with  those  of  clay  or  gravel,  or  any 
other  soft  material.  But  from  the  extreme  softness  of  the  peat 
the  sea  would  quickly  eat  it  away,  and  work  itself  into  all  the 
sinuosities  of  the  surface  gneiss  that  were  below  the  level  of 
high  water.  This  ia  what  has  happened  around  Bcnbecula; 
the  sea  at  high  water  flowing  in  amongst  the  knolla,  at  first 
forming  a  simple  gap,  then  branching  out  like  the  arma  of  a 
tree ;  at  a  further  stage  in  the  destruction  of  the  peat,  a  group 
of  islands  is  formed,  till  at  last  the  whole  vegetable  soil  ia 
washed  away,  and  a  few  bare  rocka  serve  to  point  out  where  but 
one  generation  ago  tbo  cattle  have  paatured  and  corn  has 
grown.  Some  of  these  rocka,  which  are  now  completely  bare, 
still  bear  the  names  of  particular  plants  that  once  grew  upon 
them.  It  is  difficult  in  words  to  convey  an  idea  of  the 
appearances  and  of  the  facta  ;  but  an  inspection  of  the  coast 
would  show  that  the  peat  could  only  have  been  brought  into 


358  Proceedings  of  (he  Royal  Phyaical  Societ)/, 

its  present  position  by  the  subsidence  of  the  land.  There  are, 
indeed,  bnt  two  other  ways  by  which  the  peat  can  be  found  to 
form  the  sea-coast ;  one  is  by  the  action  of  the  eea  upon  the 
shore,  the  other  by  the  peat  advancing  to  the  sea  by  slip.  But 
neither  of  these  cases  will  apply  to  the  sea  threading  in  among 
the  knolls  and  hillocks,  eating  out  holes  at  first,  which  become 
pools,  then  lagunes,  till  at  last  the  land  that  enclosed  them  is 
ail  gone.  It  must  therefore  be  accepted  as  a  fact,  that  the 
land  has  subsided  (and  is  subsiding)  since  the  peat  began  to 
form,  and,  consequently,  that  the  stone  circles  of  the  Lewis  are 
of  an  age  anterior  to  that  subsidence ;  it  follows,  then,  that  if 
the  rate  and  quantity  of  subsidence  were  known,  and  supposing 
it  to  be  uniform,  we  should  arrive  at  the  least  age  of  the  Pagan 
monuments. 

Although  we  cannot  arrive  at  the  whole  qaantity,  we  have 
fortunately  a  measure  of  a  part  of  that  subsidence ;  this  is 
afforded  by  what  have  foolishly  been  called  submarine  forests, 
but  which  are  in  fact  submerged  peat-banks. 

In  the  Orkneys  I  have  noted  six  places  at  which  submarine 
peat  is  said  to  be  found  ;  at  Otterswick,  in  Sanda,  1  have  seen 
the  people  digging  it  at  low  water  for  fuel.  The  peat  was 
mainly  composed  of  twigs  and  leaves,  and  the  seeds  of  the 
birch  were  plentifully  scattered  through  it.  There  were  also 
many  gnarled  pieces  of  wood,  of  the  thickness  of  a  man's  arm. 
1  was  informed,  on  describing  the  kind  of  peat  found  at  Otters- 
wick,  that  the  same  sort  of  fuel  may  be  got  at  Ealranald,  on 
the  west  of  North  Uist,  at  the  level  of  low  water.  Peat  also 
occurs  below  mud  and  gravel  between  tidemarks  at  the  head 
of  West  Loch,  Tarbert,  in  Harris  ;  and  Martin,  the  historian 
of  the  Hebrides,  speaking  of  Pabbay,  an  island  in  the  Sound 
of  Harris,  aays,  "  The  west  end  of  this  island,  which  looks  to 
St  Kilda,  is  called  the  Wooden  Harbour,  because  the  sands,  at 
low  water,  discover  several  trees  that  have  formerly  grown 
there.  Sir  Norman  Macleod  told  me  that  he  had  seen  a  tree 
cut  there,  which  was  afterwards  made  into  a  harrow."  Se- 
veral traditions  could  be  added,  of  places  now  submerged 
that  were  formerly  the  sites  of  chapels  or  houses ;  and  I  think 
it  may  bo  taken  as  proved,  that  since  the  commencement  of 
the  peat-forming  era,  the  land  has  sunk  or  subsided  twelve 
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feet  at  least ;  how  mnch  more,  there  are  no  means  of  finding 
out,  for  the  submarine  peat  may  have  grown  near  to,  or  far 
away  from,  the  high- water  level ;  neither  do  we  know  how  far 
the  submerged  peat-banks  extend  beyond  the  level  of  low  water. 
From  the  foregoing  facts,  it  may  be  inferred  that  very  soon 
after  the  climate  of  the  Hebrides  became  such  as  to  admit  of 
the  growth  of  vegetation,  man  emigrated  to  these  shores, 
bringing  with  him  the  arts  of  agriculture  and  navigation,  and 
a  religion  that  induced  him  to  honour  the  memory  of  his 
illustrious  dead.  Since  then  the  tanned  vegetable  mould  has 
accumulated  to  the  height  of  at  least  five  feet,  and  also  since 
man's  advent  here  the  entire  land  has  sunk  twelve  feet  or 
more.  These  data  may,  by  a  more  extended  investigation, 
form  a  measure  to  the  time  of  his  arrival ;  at  present  I  must 
content  myself  with  having  pointed  out  the  facts. 

IV.  Description  of  several  Fishes  from  Old  Calabar,    By  John  Cleland, 
M.D.,  Qlafigow.     Communicated  by  William  Turner,  M.R 

The  specimens  now  exhibited  were  given  me  by  our  late  lamented 
Treasurer,  Mr  Oliphant,  and  it  was  his  desire  that  they  should  be  shown 
to  this  Society.  They  come  from  Old  Calabar.  They  are  not  in  very 
good  preservation,  but  are  sufficiently  so  for  the  determination  of  their 
characters.  Besides  a  small  specimen  of  Chromis  niloticus  (Cut.),  there 
is  an  EUotris  and  four  fishes  of  the  family  Siluroidei,  none  of  which  cor- 
respond with  species  described  in  the  work  of  Cuvier  and  Valenciennes, 
or  such  other  books  as  I  have  been  able  to  consult  They  may  possibly  be 
mentioned  in  recent  monographs  which  I  have  not  had  an  opportunity  of 
seeing. 

1.  The  Eleotris  presents  well  the  characters  of  that  genus,  the  head 
being  much  depressed,  the  body  slender,  the  eyes  remote,  the  gape  very 
large  for  the  size  of  the  body,  and  the  lower  jaw  prolonged  beyond  the 
upper,  so  as  to  give  the  mouth  an  upward  direction,  which  may  probably 
be  looked  on  as  convenient  to  a  fish  inhabiting  the  muddy  parts  of  the 
water,  and  preying  upon  animals  swimming  overhead.  Also,  it  shows 
well  the  appenclage  behind  the  vent  and  the  ununited  ventral  fins,  which 
distinguish  this  genus  from  Oohius.  It  has  no  vomerine  teeth ;  its  scales 
are  small ;  its  total  length  to  the  tip  of  the  caudal  fin  is  five  inches.  The 
caudal  fin  is  one  inch  long  and  rounded. 

The  number  of  the  fin  rays  is  as  follows : — first  dorsal  eight,  second 
dorsal  ten,  caudal  thirty-two,  anal  nine,  pectoral  sixteen,  ventral  six. 

2.  Of  the  Siluroid  specimens  one  is  a  SynodontiSt  and  corresponds 
exactly  with  a  specimen  in  the  British  Museum.  I  believe  that  it  is  the 
Synodontis  serraius,  although  the  number  of  its  fin  rays  agrees  rather 
with  that  attributed  to  S,  arabi  in  the  work  of  Cuvier  and  Valenciennes. 

The  anterior  dorsal  fin  has  eight  rays,  the  first  of  which  is,  as  in  all 
the  members  of  the  genus,  a  long  and  strong  slightly  curved  spine  fixed 
at  right  angles  to  the  body.  This  spine  is  toothed  on  its  posterior  edge, 
and  towards  the  point  anteriorly. 

The  posterior  or  fatty  dorsal  fin,  half  an  inch  high  and  two  inches  long, 
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U  eontiuned  fiirther  back  thui  the  posterior  mmigiD  of  the  anal  fin.  The 
emndal  fin  u  bifuroted,  the  taperior  hftlf  longer  than  the  inferior.  Fnm 
the  longett  t%j  kbnre  to  the  longeat  below,  ineliuive,  there  nre  ■eTenteen 
nyi ;  «nd  ootcide  the«e  there  are  eleven  shorter  raji  in  each  half. 
There  are  thirteen  raji  in  the  anal,  nine  in  the  pectoral,  and  Mven  in 
the  rentral  fin.  The  firat  pectoral  fin  ray  in  SynodontU  is  a  large  ipine 
toothed  before  and  behind,  the  potterior  teeth  beiog  longert,  about  eqoal 
in  length  to  the  dorsal  ipine.  There  ia  no  locking  arrangement  in  it* 
joint,  and  therefore  it  can  only  be  hept  in  the  extended  position  hy  moa- 
colar  efibrt.  On  the  other  hand  we  find  the  lock-joint  of  the  pectoral 
■pine  in  genera  in  which  the  dorsal  ipine  is  not  fixed,  as  in  this  genns. 

The  mperioT  «cute  of  the  head  passes  back  nearly  a*  far  as  the  thiid 
doiaal  fin  raj.  The  ooracoid  scute  is  triangolar,  and  passes  back  as  far  at 
the  superior  scute. 

The  long  curved  teeth  which  hang  loosely  in  the  lower  lip,  and  which 
^ve  character  to  the  genus,  are  twenty-four  in  nnmber.  tiehind  them 
are  fine  velvety  teeth,  the  patches  of  opposite  sides  distinct.  In  the 
opper  jaw  there  is  a  doable  low  of  conical  teeth,  about  eighteen  on  each 
side,  and  behind  them  (on  each  side)  a  patch  of  setose  teeth  of  very 
imffolar  size. 

There  is  one  luperior  pair  of  barbales  very  long  and  simple,  and  two 
inferior  pairs,  both  of  them  branched,  the  onter  pur  half  the  length  of 
the  superior  pair,  and  the  inner  pair  half  the  length  of  the  outer. 

The  specimen  is  twelve  inches  long  froni  month  to  tip  of  tail,  and  thrae 
inches  from  mouth  to  the  first  dorsal  spine. 

A  view  of  the  swimming-bladder  or  SynodontU  is  given  by  MiUler  in 
his  work  on  Myzinoid  fishes. 

S.  Two  of  the  specimens  exhibited  belong  to  the  genus  Claruu,  whidk 
is  characterised  by  the  presence  of  arborescent  branchial  appendage* 
attached  to  the  second  and  fourth  branchial  archea,  and  by  having  tmlj 
one  dorsal  fin. 

The  first  of  them  corresponds  exactly  to  one  which  I  have  had  the 
opportunity  of  examining  in  the  British  Musenm,  and  which,  therefore, 
we  may  expect  to  have  properly  described  by  Dr  Gunther  in  his  elaborate 
work,  of  which  part  is  already  published.     The  specimen  is  a  foot  long. 
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species,  viz.,  Clari<M  NieuhoM  and  Clarias  jagur,  in  the  dorsal  and 
anal  fins  being  continuous  with  the  caudal.  It  has  onljr  one  arborescent 
branchial  appendage  on  each  side,  which  is  attached  to  the  fourth  bran- 
chial arch,  and  is  very  small.  The  specimen  is  eight  inches  long  to  the 
tip  of  the  caudal  fin,  the  latter  being  tnree-fourths  of  an  inch  long.  The 
head  is  depressed,  not  shielded,  three-fourths  of  an  inch  long,  the  body 
compressed.  The  barbules  are  eight,  the  branchiostegal  rajs  nine.  The 
anterior  superior  barbules  are  broadly  membranous  at  the  base. 

The  teeth  are  yelvetj,  the  patch  on  the  lower  jaw  is  much  larger  than 
that  on  the  upper,  and  there  is  a  patch  on  the  yomer. 

The  dorsal  fin  begins  an  inch  behind  the  head  ;  it  has  no  spinous  first 
raj.  The  rajs  in  it  and  the  anal  fin  are  very  numerous.  The  pectoral 
fins  are  smaU,  and  have  six  rays,  the  anterior  ray  being  a  short  spme,  less 
than  half  the  length  of  the  succeeding  rays,  and  not  lock-jointed.  The 
ventral  fins  are  small  and  contain  three  rays. 

5.  The  remaining  specimen  is  a  species  of  Heterohranchua,  Hetero^ 
branchus  is  a  genus  alued  to  ClnriaSf  having  the  same  sort  of  arborescent 
branchial  appendages,  but  having  two  dorsal  fins,  the  posterior  of  which 
IB  fatty. 

The  specimen  is  five  and  a  half  inches  long,  three-fourths  of  an  inch  of 
thia  length  belonging  to  the  caudal  fin.  The  appendages  will  be  seen  on 
the  second  and  fourth  branchial  arches. 

The  head  is  very  much  depressed,  broad,  shielded,  the  eyes  lateral,  the 
barbules  eight. 

The  branchiostegal  rays  are  ei^ht  The  first  dorsal  fin  has  thirty-five 
rays,  the  first  one  not  spinous,  it  ends  behind  the  middle  of  the  body. 
The  fat^  dorsal  fin  extends  from  the  true  dorsal  to  the  tail,  and  contains 
traces  of  eighteen  very  fine  rays.  The  caudal  fin  has  twenty-two  rays ;  it 
is  rounded,  and  is  tipped  with  black,  as  are  also  to  a  less  extent  the  other 
fins,  and  the  dorsal  aspect  of  the  head  is  also  black.  The  anal  fin  has 
forty-seven  rays,  and  extends  from  anus  to  tail.  The  pectoral  fin  has 
ten  rays,  the  anterior  ray  toothed  and  lock  jointed,  shorter  than  the  suc- 
ceeding rays.    The  ventral  fin  has  six  rays. 

The  teeth  are  velvety,  in  elongated  narrow  patches,  one  of  which  is  on 
the  vomer. 

y.  Note  of  the  Common  Squirrel  (Sciurus  vulgaris)  Feeding  on  Birds 
and  their  Eggs.  By  Thomas  Dubham  Weib  of  Boghead,  Esq.,  Bath- 
gate.    Communicated  by  Dr  John  Alex.  Smith. 

The  far-famed  Charles  Waterton  of  Walton  Hall,  Esq.,  near 
Wakefield,  in  his  amusing  and  highly  interesting  Essays  on 
Natnral  History,  has  strongly  maintained  that  the  squirrel 
derives  its  supplies  of  food  wholly  from  the  vegetable  king- 
dom, and  is  not  possessed  of  any  carnivorous  propensities. 
I  shall  however  prove  from  a  few  facts,  for 

"  Facts  are  chiels  that  winna  ding, 
And  canna  be  disputed," 

that  this  is  not  the  case,  but  that  some  members  of  this 
family  are  not  true  vegetarians,  and  do  occasionally  indulge 
in  carnal  feasts. 
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Hear  what  Mr  Waterton  eays  in  reply  to  a  published 
account  of  a  tame  squirrel  eating  flesh  in  confinement : — 

"Had  the  squirrel  been  wild  iu  the  wild  woods  at  the 
time  that  Mr  Wigton  saw  it  eat  birds,  I  should  not  hesitate 
to  pronounce  that  individual  squirrel  to  be  camivorons, 
because  I  believe  that  Mr  Wigton  would  only  state  what  he 
conceived  to  be  correct.  I  gather  from  Mr  Wigton's  com- 
munication that  bis  squirrel  was  in  captivity  when  it 
partook  of  a  carnal  feast.  This  single  fact  at  once  precludes 
the  possibility  of  the  Squirrel  family  being  raised  to  the 
rank  of  carnivorous  animals.  The  incarceration  only  of  a 
few  days  might  have  injured  the  prisoDer  seriously,  either 
in  his  nervous  system,  or  in  his  gastric  powers,  or  in  his 
olfactory  sensibilities." — Now  for  my  facts : — 

A  few  years  ago,  during  the  month  of  May,  Mr  James 
Hunter,  a  respectable  merchant  in  Bathgate,  upon  whose 
veracity  I  can  place  perfect  reliance,  informed  me  that 
whilst  walking  through  the  plantations  of  Andrew  Gillon, 
Esq.  of  WallboTise,  be  observed  a  squirrel  sitting  upon  the 
branch  of  a  tail  larch.  Being  near  to  the  farm  steading  of 
Broom  Park,  and  anxious  to  get  it  for  a  specimen,  he 
brought  out  the  son  of  the  farmer,  who  immediately  shot  it. 
To  their  astonishment  they  found  a  small  bird  firmly  clutched 
in  its  claws,  with  its  skull  laid  open,  and  the  brains  taken 
out 

James  Bell,  mother  observer,  told  me  that  when  walking 
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paws,  and  proceeded  to  devour  with  apparently  the  greatest 
reh'sh.  Not  contented  with  this,  it  was  in  the  act  of  taking 
another  from  the  nest,  when  the  enjoyments  of  the  feast  were 
broken  in  upon  by  the  hitherto  unseen  observer  of  the 
depredation. 

VI.  Albino  Va/riety   of  the  Lepus  timidus.     Exhibited  by  John 

Alex.  Smith,  M.D. 

This  white  variety  of  the  common  hare  was  shot  near 
Lauder  about  the  end  of  January.  The  animal  was  large, 
and  well  fed.  The  eyes  were  carefully  exalnined,  and  were 
pink  or  red,  showing  the  usual  deficiency  of  the  dark  pig- 
ment of  the  eye,  which  occurs  in  albinos.  The  ears,  which 
were  longer  than  the  head,  had  no  black  colour  on  their 
tips ;  and  the  upper  part  of  the  tail,  instead  of  being  black, 
as  in  the  common  and  Alpine  hares,  was,  like  all  the  rest  of 
the  animal,  pure  white. 

YII.  Ornithological  Notes.     By  John  Alexander  Smith,  M.D. 

(Specimens  exhibited.) 

(1.)  Turdus  Merula  (Penn.)  Blackbird, — ^A  pied  variety 
of  this  bird  was  exhibited,  the  head  and  upper  parts  of  the 
body  being  variegated  with  numerous  pure  white  feathers. 
It  was  shot  on  the  3d  of  February  near  Dundas  Castle,  Lin- 
lithgowshire. 

(2.)  Loxia  curvirostra  (Penn.)  Common  Crossbill. — A 
mide  and  female,  in  fine  plumage,  were  exhibited,  killed  on 
the  13th  January,  near  Aberdeen. 

(3.)  Picus  Major  (Penn.)  Fied  or  Great  Spotted  Wood- 
pecker.— ^Adult  male  specimen,  showing  the  crimson  red 
occiput,  was  found  in  May  1861  lying  dead  in  the  shrubbery 
of  T.  Durham  Weir  of  Boghead,  Esq.,  near  Bathgate,  Linlith- 
gowshire. The  bird  seems  not  to  have  been  before  observed 
in  this  county ;  it  is  not  included  in  the  list  of  the  birds  of 
Linlithgowshire,  by  the  Kev.  John  Duns,  recently  published 
in  the  Proceedings  of  the  Boyal  Society.  A  young  male, 
shot  on  the  4th  of  last  December,  at  Kirkwall,  Orkney, 
was  also  exhibited.  It  is  one  of  our  rare  local  residents, 
and  is  an  accidental  visitor  or  straggler  in  Orkney.  An- 
other specimen  was  killed  in  Orkney  in  the  month  of  August 
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laat,  and  was  sent  to  Mr  J.  Carir&e,  Princes  Street,  to  be 
preserved. 

(1.)  Hybrid  Grouse,  beiween  Blackcock  and  Red  Orovae. — 
Two  male,  apparently  hybrid  gronse,  in  very  fine  plumage, 
were  exhibited.  They  show  a  rsBemblance  to  both  parents, 
and  their  size  is  intermediate  between  them ;  being  rather 
less  than  that  of  the  male  blackcock,  and  18  inches  in  length 
from  point  of  bill  to  middle  of  forked  tail.  The  upper  parts 
of  head  and  body  are  black,  mottled  with  reddisli-brown  and 
grey ;  the  breast  is  black,  with  slight  reddish  purple  reflec- 
tions; the  under  parts  black,  mottled  with  red,  and  spotted 
with  white.  The  birds  have  the  blackish  bill  of  the  black- 
cock, and  the  scarlet  free  fringed  margin  of  membrane  over 
the  eyes,  as  in  the  Bed  Gronse. 

Tail  is  slightly  forked,  and  differs  from  Macgillivray's 
specimen,  in  having  eighteen  feathers  like  the  Blackcock, 
instead  of  sixteen  aa  in  the  Eed  Grronse. 

The  legs  have  the  tarsi  closely  feathered  all  round,  like  the 
Ited  Grouse,  there  being  no  bare  space  on  the  back  part,  as 
exists  in  the  Blackcock ;  and  the  feathers  are  as  close  and 
thick  as  in  the  former.  The  foet  are  feathered  for  abont  a 
third  down  the  toes,  whereas  in  the  Blackcock  the  feathering 
stops  at  the  commencement  of  the  toes,  and  in  the  Bed 
G-rouse  it  extends  down  to  the  claws.  The  toes  are  mar- 
gined with  pectiniform  scales,  as  in  the  Black  Grouse  ;  and 
the  claws  are  long,  arched,  and  slender,  like  the  Bed  Grouse, 
resemble  the  shorter  and  stronger  claws 
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large  frog  was  much  altered  by  the  digestive  process,  but  its 
hind  legs,  which  projected  upwards  into  the  gullet,  were 
very  little  changed.  The  caput  csecum  was  small,  measur- 
ing only  about  one-eighth  of  an  inch,  and  had  no  projecting 
csecal  appendages.  Another  specimen,  a  female,  was  also 
examined ;  it  was  shot  in  October  last,  between  Ayton  and 
Ooldingham,  Berwickshire. 

(6.)  Podiceps  cristatus  (Penn.)  Great  Crested  Orehe, 
{"pelkt"  in  stomach). — The  specimen  exhibited  was  shot  in 
the  Firth  of  Forth,  near  Queensferry,  on  27th  January 
1862.  It  measured  21  inches  in  length  ;  wing  from  carpal 
joint  to  point  of  primaries,  7J  inches.  Bill  nearly  two 
inches  in  length,  of  a  pale  carmine  tint,  with  a  dusky  stripe 
along  its  ridge,  and  tip  of  greyish  white  ;  small  white  spot 
between  eye  and  bill.  In  wing,  the  primaries  are  brown, 
one  or  two  of  the  last  being  slightly  tipped  with  white ; 
secondaries  pure  white,  with  the  exception  of  two  or  three 
of  the  last  feathers,  which  are  more  or  less  tipped  with 
brown,  and  the  coverts  of  the  primaries  and  secondaries  are 
brown ;  the  humeral  feathers  and  their  coverts  are  pure 
white,  and  this  white  colour  runs  forward  along  the  lesser 
coverts  at  the  anterior  margin  of  wing,  gradually  diminish- 
ing in  breadth  towards  the  carpal  joint.  The  scapulars  are 
dark-brown  or  greyish -brown,  like  the  rest  of  the  back.  The 
expanded  wing,  therefore,  displays  the  primaries  brown, 
and  a  broad  band  of  brown  obliquely  crossing  the  white 
wing  from  the  carpal  joint  to  the  points  of  the  last  secon- 
daries. The  axillaries  are  white.  Feet  and  legs  greenish- 
brown  on  outside;  inside,  pale  yellowish-green.  The  bird 
is  a  female ;  the  muscular  gizzard  measured  2^  inches  in 
length,  with  a  thick,  rugose  cuticular  lining ;  it  contained 
a  nearly  dry  rounded  mass,  about  the  size  of  a  small  walnut, 
which,  when  broken  up  by  the  finger,  was  seen  to  consist  of 
various  black  and  white  feathers,  apparently  taken  from  the 
bird  itself,  and  the  remains  of  what  appeared  to  be  the  spines 
and  skins  of  shrimps  or  other  crustaceans.  Masses  of  this 
kind  have  been  often  noticed  in  the  stomach  of  this  bird, 
and  have  been  variously  described.  The  pyloric  orifice  of 
the  stomach  was  seen  to  be  very  small,  and  it  was  at  once 
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apparent  the  masa  of  featfaera  Dever  could  be  passed  by 
the  bowels ;  whereas  the  cardiac  opeuing  of  the  stomach 
was  large,  with  a  large  glandular  proTentriculos,  forming  a 
band  1(  inch  in  breadth.  It  was  manifest,  therefore,  this 
mass  was  simply  a  "  pellet"  of  feathers,  and  the  indigestible 
parts  of  its  food,  ready  to  be  cast  up  by  the  mouth.  From 
the  lower  bowel  there  were  two  cseca,  one  If,  the  other  2} 
inches  in  length. 

MacgiUivray,  in  his  "  History  of  British  Birds,"  says,  '*  Its 
food  consists  of  fishes  of  various  kinds,  aquatic  insects, 
reptiles,  and  cmstacea.  Along  with  remains  of  these  are 
usually  found  in  the  stomach  numerous  large  ciurved  feathers, 
which  it  probably  picks  up  as  they  float  on  the  water, 
and  which  are  no  doubt  intended  to  facihtate  digestion." 
How,  he  does  not  tell  us. 

In  Professor  Fleming's  "  British  Animals"  we  are  told 
that  he  found  in  the  stomach  of  a  yobng  Podicepa  comutus 
"  a  concretion  upwards  of  half  an  inch  in  diameter,  con- 
sisting of  its  own  belly  feathers,  closely  matted  together. 
Montagu,  in  his  Supplement,  states,  that  he  observed  the 
same  occurrence  in  the  red-necked  and  crested  species.  Are 
these  to  be  considered  as  analogous  to  Bezoar's  P" 

Yarrell,  in  his  "  British  Birds,"  alludes  to  "  this  habit  of 
the  grebes  swallowing  feathers  alone,"  and  says  it  "  appears 
to  be  peculiar  to  the  grebes  only.  From  fish  bones  being 
found  occasionally  mixed  up  with  the  feathers,  there  is  cause 
t  these  birils  bring  up  the  more  inJigestible  part 
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feathers  of  lower  part  of  neck,  was  shot  on  the  Eiver  Tay,  in 
the  month  of  January,  and  is  exhibited  by  my  friend,  P.  A. 
Dassauville,  Esq.  A  young  specimen  was  obtained  from  the 
stomach  of  a  cod,  by  our  member,  Dr  John  Anderson.  The 
bird  was  in  good  preservation,  and  was  presented  by  him  to 
the  Natural  History  Museum  of  the  University ;  the  cod 
measured  3}  feet  in  length,  and  was  not  in  good  condition ; 
it  was  caught  in  the  month  of  November  on  the  east  of  the 
Isle  of  May.  The  Red-necked  Grebe  is  stated  to  be  more 
decidedly  marine  in  its  habits  than  others  of  the  grebes ; 
and  this  instance  of  its  capture  by  the  cod  fish,  may  perhaps 
be  considered  an  additional  proof  of  the  correctness  of  this 
opinion. 

(8.)  Podiceps  comutus  (Penn).  The  Homed  orSclavonian 
Grebe. — A  male  and  female  in  their  full  summer  plumage, 
in  the  possession  of  Mr  Sanderson,  George  Street,  were  ex- 
hibited. They  were  shot  on  the  20th  of  June  1860,  by  Far- 
quhar  Campbell,  Esq.,  at  the  small  loch  of  Killisport,  on  his 
property  of  Ormsary,  Argyleshire.  These  birds  are  not 
known  to  breed  in  Scotland  ;  in  this  instance,  however,  from 
the  season  of  the  year,  and  from  the  locality  to  which  they 
seemed  attached,  they  were  considered  as  probably  rearing 
a  brood  of  young. 

(9.)  Podiceps  auritus  (Penn).  The  Eared  Orebe. — ^The 
bird  exhibited  was  found  by  Mr  John  Blackwood,  George 
Street,  in  the  early  part  of  January,  on  the  sea-beach  within 
the  grounds  of  Dalmeny  Park,  near  Edinburgh,  the  seat 
of  the  Earl  of  Rosebery.  It  is  easily  distinguished  from 
the  other  grebes  by  its  small  size,  being  still  less  than  the 
species  last  noticed  (this  bird  measured  about  12  inches  in 
length) ;  and  by  the  peculiarly  recurved  or  bent  up  character 
of  its  bill,  which  is  also  shorter  than  the  head.  The 
upper  mandible  is  broad  at  the  base,  and  is  depressed  a 
little  in  the  middle  of  its  length ;  its  outline  rising  slightly 
upwards  towards  the  tip.  The  outline  of  the  lower  mandi- 
ble is  nearly  straight  at  the  base,  and  rises  rapidly  upwards 
towards  the  point,  giving  it  the  appearance  of  being  cut  off 
obliquely  at  the  point.  The  bill  is  black,  tinged  with  blue, 
and  homy  white  at  the  tip,  the  base  of  lower  mandible 
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being  yellowish.  This  epecimen  is  probably  a  yoimg  tnid 
in  winter  plamage ;  it  hae  tfae  upper  parts  of  be&d  oearij 
black,  feathers  rather  prt^onged  at  Bidee  of  hind  bead ;  neck 
and  back  brownisb-black ;  chin,  and  across  tipper  part  of 
neck  white,  a  greyish  band  crosses  front  of  neck ;  and  be- 
low it  is  ailviery  white,  the  flanks  being  dashed  with  brown. 
Wing:  priinariee,  dosky,  first  and  second  nearly  equal,  reet 
gradually  diminishing  in  length ;  secondaries,  pure  white ; 
the  coverts  brown ;  below,  white ;  length  from  caip^  joint 
5  inches.  Legs  and  feet  dark  green,  rather  lighter  on  in- 
side. Macgilliyray  says  he  has  very  seldom  met  with  this 
bird  in  Scotland ;  and  Sir  William  Jardine  states  he  has 
never  personally  found  it.  It  is  the  rarest  of  the  British 
Grebes. 

VII.  A  Lai^  Specimen  ofthe  Wild  Cat  (i^e?wcaft«>fenM), 
recently  shot  on  the  proper^  of  the  Earl  of  Seafortb,  in 
Invemess-ehire,  was  exhibited  by  Edward  Hargitt,  Esq. 

Vm.  Hk  Robkkt  Bhowr  txUbiUd  to  tht  Boeiety  a  beaut^tU  tpteimen 
of  AMtntpiijloawcaiMtam' from  Davit  Strait,wiih  AcfoUoteing  yott. 
Twelve  months  ago  to-day  I  sailed  to  the  Arctic  Begions, 
for  the  purpose  of  studying  some  points  in  Natural  History  to 
which  my  attention  had  of  late  been  directed.  Daring  the 
eight  mtmths  I  was  away,  I  visited  various  parts  of  the  Polar 
Regions,  the  seas  round  Jan  Hayen,  Spitzbergen,  and  the 
of  Greenland,  tho  west  coaat  of  ( 
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has  well  repaid  me  for  any  little  hardships  and  dangers 
I  may  have  undergone  in  gaining  it ;  and  I.  take  this  op- 
portunity of  thanking  Captain  George  Deuchars  of  the  8.8. 
'*  Narwhal/'  and  his  officers^  for  the  ready  and  intelligent 
assistance  they  tendered  me  whenever  it  lay  in  their  power. 
Th^  few  observations  which  I  have  been  enabled  to  make,  I 
shall  have  the  honour  of  laying  before  the  Society  at  a  future 
time.  In  the  meantime!  exhibit  this  specimen  of  Astro- 
phyton scutatum^  Link,  Flem.,  et  Forbes  (Brit.  Echin,^  p.  67), 
which  I  obtained,  in  September  1861,  on  the  west  side  of 
Davis  Strait,  about  a  mile  off  Cape  Kater,  clinging  to  a 
whale  line,  from  150  to  200  fathoms — rocky  and  clayey 
bottom.  It  was  laden  with  ova  of  a  deep-red  colour.  I 
found  nothing  in  its  stomach  but  DiatomacesD,  and  a  spe- 
cimen of  an  Entomostracan,  closely  allied  to,  if  not  iden- 
tical with,  C^tochilvs  arcticus  of  Baird,  in  the  "  Appendix  to 
Sutherland's  Voyage,"  vol.  ii.  p.  cciii.,  the  presence  of  which, 
however,  may,  with  a  specimen  of  a  species  of  Yoldia  em- 
braced in  its  arms,  be  only  accidental.  (It  may  be  men- 
tioned as  a  curious  fact,  that  this  Cetochilus  forms  a  great 
portion  of  the  food  of  the  "commercial"  whale  {Baloma 
mysticetvs)^  a  much  disputed  point,  and  of  some  of  the 
minuter  species  of  Acalephae.) 

Astrophyton  scutatum  has  been  occasionally  got  among 
the  Northern  Isles  of  Scotland  (where  it  bears  the  rather 
classical  name  of  Argns)  and  Norway.* 

It  has  been  found,  however,  very  rarely,  and  at  distant 
periods,  in  the  Arctic  seas.  Otho  Fabricius,  in  his  remark- 
ably accurate  Fatma  Groenlandica  (Hafniad  et  Lipsise,  1780), 
speaks  of  it  (p.  372)  as  follows : — "  Asterias  caput  medusce. 
Hanc  in  museo  plurimum  reverendi  Dn.  Egede  de  colonia 
Jfkcobshavn  (ni  fallor)  missam,  vidi :  unde  conclude,  in  sinu 
Disco  dari ;  non  autem  vivam  ipse  offendi." 

Whether  Fabricius  refers  here  to  Hans  Egede,  the  pioneer 
missionary  of  Greenland  (1721),  or  to  his  son,  Paul  Egede, 
also  a  missionary  in  Greenland,  and  both  of  whom  published 

*  The  Becretary  of  the  Zoological  Society  lately  exhibited  a  specimen  at 
one  of  their  meetings  from  the  southern  seas.  (**  Habitat  in  omni  oceano, 
imprimis  Polagico." — Lirm.  Syst.t  i.  663,  £d.  10.) 
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works  on  the  coiinti?,  does  not  appear,  though  in  none  of 
them  can  I  find  any  account  of  this  animal.  The  Chevalier 
Charles  Louis  Giesecke,  who  passed  several  years  in  Green- 
land, engaged  in  the  study  of  its  Natural  Histoiy,  in  his 
article  "  Greenland,"  in  the  Edinburgh  Encyclopsedia,  toI.  x. 
p.  502,  notes  as  follows : — "  In  Disco-Fiord  is  foand  the 
Aaieriua  caput  meduace."  He  is  apparently  here,  as  in  many 
other  places,  only  copying  the  doubtful  record  of  its  occur- 
rence by  FabriciuB. 

There  is  no  notice  of  it  in  Hans  Egede's  work  on  Greenland 
(Die  Ocemle  Oroenland  nye  Perlttatration,  1729);  or  in  the 
fuller  and  better  work  by  David  Crantz,  one  of  the  Mora- 
vian Unitas  Fratrum  (Historic  tmn  Gronland,  1765 ;  English 
trans.  2  vols.  1820),  both  of  whom  studied  very  closely  the 
Arctic  Fauna  with  the  beet  lights  of  the  age.  My  attention 
has  however  been  called  to  a  note  by  Mr  Gwyn  JeflFreys,  in 
the  "  Annals  of  Natural  History,"  vol.  vii.  p.  253,  where  he 
refers  to  Sir  John  Ross  having  got  a  single  specimen  far 
north,  which  was  described  by  Dr  Leach,  under  the  synonym 
of  Oorgonocephaltis  arcticus,  and  is  now  in  the  British  Mu- 
seum. It  was  obtained  from  1600  fathoms  soundings  in  soft 
mud,  and  measured,  when  expanded,  two  feet.* 

My  specimen  is  much  larger  and  finer  than  any  I  hare 
ever  seen  got  in  the  British  seas.  It  thus  appears  that,  with 
the  exception  of  the  doubtful  indication  of  its  occurrence  in 
Disco  Fjord,  by  Fabricius  (circiter  1760),  and  that  by  Sir 
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narrow  inlet  of  the  Island  of  Disco  (lat.  68°  58'  42^  N.,  long. 
63°  13^  W.),  appears  to  be  a  very  likely  place  for  it.  It  is 
almost  opposite  Cape  Kater  where  I  got  it,  and  where  it 
appears  to  be  pretty  abundant ;  for  broken  pieces  occasion- 
ally came  up  on  the  whale-lines  afterwards. 

A  curious  idea  seems  to  have  prevailed  in  Bishop  Erick 
Pontopiddan's  day  regarding  this  animal.  After  mention- 
ing in  his  excellent  "  Natural  History  of  Norway,"  part  ii. 
pp.  179-80  (Lond.  1755,  English  trans.),  that  it  is  rarely  got 
on  the  Norwegian  coast,  and  is  called  Soe-Navle  by  the  Nor- 
wegians, and  Sbe-Soel  or  Sea  Sun  by  the  Dutch  sailors,  who 
frequently  find  it  in  the  West  Indies,  according  to  Geo. 
Marcgrave's  account,  in  his  "  Historia  Naturalis  Braziliae," 
lib.  iv.  cap.  xxii.,  he  states,  in  all  good  faith,  the  following 
extraordinary  notion,  though,  with  a  lack  of  credulity  he  has 
hardly  been  given  credit  for,  repudiating  it : — "  This  strange 
and  wonderful  fish  or  korstrold  is  said  to  be  only  the  young,  or 
perhaps  only  the  germ,  of  the  roe  of  that  great  and  frightful 
monster,  which  is  here  called  Kraake  [Kraken  Anglice],  But 
as  far  as  I  could  get  information  from  several  fishermen,  who 
all  agree  in  their  accounts,  this  cannot  possibly  be  true." 

Though  a  rare  animal,  this  **  Korstrold,"  from  its  bizarre 
form,  seems  to  have  attracted  the  attention  of  all  the  "  enge- 
nuous"  naturalists  of  an  early  date,  as  well  as  more  modem, 
and  to  have  received  (after  a  fashion  not  peculiar  to  our 
time)  a  variety  of  names, — viz.,  StemfiacK  J.  C  Adelung, 
Oeachicte^  Ac,  p.  381,  tab.  xvii.  fig.  (1768)  ;  "  Stella  ma- 
rina I.  lonstoni,  Insect^  tab.  xxiv.  fig.  11"  (Jide  Fab.)  ; 
SteUa  arborescena  (Eondoletius  and  Gresner)  ;  Aaterias  caput 
meduscB  (Linnaeus,  Miiller,  &c.) ;  Asterias  arborescens  (Pen- 
nant) ;  Euryale  verucossum  (Lamarck)  ;  Euryale  scutatum 
(Blainville),  &c. 

Most  of  the  early  authors  give  distinguishable  figures  of 
it.  That  of  Pontopiddan  is  the  best.  Among  modern,  that 
of  Professor  E.  Forbes  is  the  only  good  portrait  of  it,  but, 
from  its  want  of  colouring,  his  figure  does  not  do  full  justice 
to  the  varied  hues  of  the  starfish.  The  coloured  figures  in 
Griffith's  beautiful  edition  of  Cuvier's  Regne  Animal^  as  also 
in  the  ^'Crochard  Edition"  of  same  work,  are  mere  pictures. 
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The  fiiUcnring  Daaatkm*  to  the  Libnij  were  Uid  on  tbe  teUe : — 

1.  Cuimdiao  Joanul,  New  Seriea,  No.  36,  NoTenber  1861. — 
From  Canadian  Inititiite.  2.  Pint  Beport  of  a  Geological  Reeonaoi*- 
MBoe  of  the  Ncrthem  Camitie*  of  Arkaiuu,  made  dnring  tbe  jeara  1657 
and  I85S. — From  Oeokigieal  Stmejor  of  AJ-lanm.  3.  Fourth  Report 
of  Progreai  of  the  Geological  Snrrej  of  MiMonri — Bj  G.  C.  Swallow. 
1859. 

The  fbllowing  Conummicitioiu  were  read : — 
I.  Ifotice  of  Indian  ItuecU  ochMted  at  latt  mieeting  by  Mr  Elliot  <^ 
WolftUt.     By  R.  F.  Looait,  Esq. 

Although  not  present  at  the  laet  meeting  of  the  Society, 
when  Mr  Elliot's  beatitifnl  drawings  of  Indian  ftnimala  by 
native  artists  were  exhibited!,  I  have  eince  had  the  pleasure 
of  inspecting  them,  through  the  kindness  of  Pr  Coldstream ; 
and  with  reference  more  especially  to  the  entomological 
portion  of  the  collection,  I  wish  to  bear  testimony  not  only 
lo  the  intrinsic  beauty  and  fidelity  of  the  drawings,  bnt  also  to 
their  high  scientific  valoe,  as  comprising  the  transformations 
of  many  insects  whose  history  haa  been  hitherto  nnknown 
to  Bcience.  Besides  figures  of  the  larvie  and  papae  of  many 
of  the  PopiiioBideB,-  Pieridae,  NymphaJida,  £c.,  some  of 
which  have  been  already  figured  and  described,  the  collec- 
tion includes  some  moat  interesting  details  of  the  trans- 
(if  the  Uettroccm.     Among  the  A'cFCfiKe.  these  of 
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the  larva  of  Notodonta  or  Amphipyra^  and  the  rest  of  the 
body  is  uniformly  cylindrical,  the  fifth  and  the  sixth  seg- 
ments bearing  a  pair  of  large  eye-like  spots,  somewhat  like 
those  of  the  larva  of  Ghcerocampa.  The  position,  when  at 
rest,  is  most  remarkable,  the  body  resting  on  the  three  pairs 
of  perfect  ventral  claspers  alone,  with  the  anterior  segments 
elevated  and  incurved,  after  the  manner  of  the  Sphinges^ 
and  some  of  the  GeometrcB^  while  the  posterior  segments  are 
elevated  in  the  air  after  the  fashion  of  the  genus  Notodonta. 
The  drawings  are  on  their  way  to  London,  I  believe,  to 
be  placed  in  the  hands  of  Mr  Moore  ;  so  that  their  details 
may  be  expected  to  be  embodied  in  the  forthcoming  volumes 
of  the  Descriptive  Catalogue  of  the  Insects  in  the  Museum 
of  the  East  India  Company. 


11.  Notice  of  the  Development  of  Fi$h  Spawn  from  the  Firth  of  Forth. 

By  Jambs  M'Bain,  M.D.,  R.N. 

On  Tuesday  the  11th  instant,  when  examining  fish  spawn 
under  the  microscope,  I  observed  a  free  and  complete  rota- 
tion of  the  embryo  in  the  ovum,  which  rotatory  movement 
was  repeated  at  short  intervals.  The  spawn  had  been 
dredged  up  four  days  previously  in  14J  fathoms  water,  half 
a  mile  to  the  westward  of  the  Isle  of  May ;  and  in  aU  the 
ova  which  had  a  clear  transparent  appearance  the  same  rota- 
tory motion  was  observed.  The  following  day,  on  making 
similar  observations,  the  embryos  were  still  found  alive, 
and  rotating  freely  in  the  ovum ;  and  fresh  spawn  dredged 
up  at  the  same  place  exhibited  similar  activity  of  embryonic 
movement.  The  spawn  in  which  this  vital  action  was  seen 
is  said  by  the  fishermen  to  be  the  herring  spawn  ;  and  to  as- 
certain, if  possible,  to  what  species  it  really  belongs,  I  pre- 
served small  portions  of  the  spawn  in  sea-water.  On  the 
18th  instant,  I  was  pleased  to  see  a  numerous  brood  spon- 
taneously extruded  from  the  ova,  swimming  freely  about  in 
the  vessels  in  which  they  haul  been  placed. 

The  ova  were  about  a^th  of  an  inch  in  diameter,  and  the 
young  fry,  when  first  extruded,  measured  two  to  three  lines 
in  length.    A  few  of  the  young  fish  are  now,  eight  days 
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afler  extninon,  foUj  tuUf  ao  ioch  long,  and  have  almost 
parted  with  the  natrithre  portion  of  the  viteUns.  There  are 
DUD  J,  however,  that  bare  made  less  progress,  aod  have  stil] 
a  large  yelk-mass  attached  to  the  aiq>er  part  of  the  thoiax 
immediately  behind  the  pectoral  fins.  On  the  third  day 
after  exclosion  from  the  ova,  the  month  and  jaws  were  quite 
distinct,  the  pectoral  fins  had  appeared,  and  the  oatlines  of 
the  bnnchial  arches  were  plainly  visible.  The  cardiac  con- 
tractile sac,  which  was  seen  in  the  embryo,  was  now  found 
to  contract  and  dilate  ^chronoosly  with  a  fluid  movement 
along  the  Tentral  aspect,  which  could  be  traced  backwards 
four-fifths  the  length  of  the  fish,  where  a  notch  in  the  deli- 
cate fin  membiaoe  appeared  to  indicate  the  separation  be- 
tween the  abdominal  and  caudal  portions  of  the  animal. 
The  pn^ress  of  development  has  been  watched  daily,  and 
will  be  more  folly  detailed  when  the  oboervations  are  com- 
pleted. 

As  it  is  uncertain  whether  the  young  fry  wiU  exist  long 
enough  to  pass  into  their  adult  condition,  I  have  thought  it 
I»Dper  to  give  this  brief  notice  to  the  Boyal  Physical  So- 
ciety, and  at  the  same  time  to  exhibit  hving  specimens, 
akmg  with  pencil  drawings  illustrating  the  various  phases 
of  development  from  the  first  rotation  of  the  embryo  seen 
in  the  ovmn  nntU  the  present  time. 

Dr  T.  &  Wright  mentioned  that  he  had  noticed  a  similar 
development,  but  was  doubtful  if  the  ova  were   herring 
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teresting,  and,  according  to  its  discoverer,  Kathke,  "  recht 
selten  parasit."  As  it  is  a  new  and  interesting  addition  to 
the  fauna  of  the  Scottish  seas,  I  shall  shortly  describe  its 
external  characters.  This  remarkable  Bopyridian  is  fixed 
with  its  dorsal  surface  to  P.  Bemh.^  and  from  its  anomalous 
position,  one  is  apt  to  confound  the  ventral  with  the  dorsal 
surface  of  the  body.  By  means  of  its  seven  prehensile  feet 
it  adheres  with  considerable  tenacity  to  the  soft  abdomen  of 
the  crab.  In  Phryxus,  as  in  the  other  Bopyridse,  the  pro- 
portions of  the  female  greatly  exceed  those  of  the  male  in- 
dividual, which  is  always  found  associated  with,  and  leading 
a  parasitic  life  upon,  the  former.  DiflFering  in  size,  they  also 
differ  in  external  form. 

The  female  always  selects  the  left  side  of  the  crab  as  its 
habitus^  which,  I  suppose,  is  owing  to  this  side  of  the  crab 
being  always  in  relation  to  the  widest  part  of  its  appro- 
priated dwelling.  It  is  about  half  an  inch  in  length  and  a 
quarter  of  an  inch  in  breadth  ;  all  my  specimens  were  of  a 
pure  white  colour.  The  body  of  the  animal,  with  the  excep- 
tion of  the  caudal  appendage,  is  nearly  of  the  same  breadth 
throughout  its  whole  extent ;  its  anterior  margin  is  rounded. 
As  already  stated,  the  dorsal  surface  is  applied  to  the 
abdomen  of  the  crab,  and  is  flat,  but  slightly  concave  in  the 
centre,  and  is  divided  into  seven  segments,  each  segment 
bearing  a  pair  of  prehensile  feet.  The  ventral  or  upper- 
most surface  is  in  relation  to  the  shell  in  which  the  crab 
lives,  and,  like  the  dorsal,  is  distinctly  segmented,  but  is 
hidden  from  view  by  six  leaf-like  membranes,  which  form 
the  breeding  cavity  for  the  ova. 

The  head  of  the  animal  cannot  be  detected  on  the  ventral 
surface  until  the  bladder-like  pouches  which  overlap  it  are 
removed.  This  portion  of  the  head  consists  of  a  large  under 
lip,  behind  and  over  which  are  placed  two  valve-like  bodies ; 
these  bodies,  in  reality,  are  the  altered  pouches  of  the  head 
segment.  When  viewed  from  the  dorsal  aspect,  the  head 
has  a  quadrangular  appearance,  bearing  upon  the  centre  of 
its  anterior  margin  a  small  rounded  process.  The  first  pair 
of  antennae  are  small,  and  consist  each  of  three  joints,  the 
terminal  joint  bearing  a  few  bristles.     The  second  pair  are 
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much  larger  than  the  first ;  they  consist  each  of  four  joints, 
the  two  terminal  joints  being  prorided  mth  a  few  bristles. 
Eyes  are  wanting  in  the  female. 

The  segments  of  the  dorsal  surface  of  the  body  are  sym- 
metrical, with  the  exception  of  the  sixth,  the  unsymmetri- 
cal  character  of  which  is  due  to  the  animal  being  slightly 
curved,  the  convexity  of  the  curve  being  towards  the  right 
side,  and  involving  this  segment.  The  segments  gradaally 
increase  in  size  from  the  third  to  the  sixth;  the  latter  is  very 
much  expanded  on  the  right  side  of  the  mesial  line,  corre- 
sponding to  the  convexity  of  the  curve  of  the  body.  The 
seventh  segment  is  gymmetrical,  but  very  much  smaller 
than  the  preceding  one.  All  these  segments  bear  feet,  which 
are  very  much  distorted.  From  the  different  relative  pro- 
portions of  the  segments,  the  feet  are  placed  at  various  dis- 
tances from  each  other.  The  first  pair  closely  earroond  the 
head,  and  have  the  second  pair  intimately  applied  to  their 
external  mai^;ins.  The  third  pair  are  placed  very  near  the 
second,  but  slightly  posterior  to  them  ;  and  the  fourth  pair 
are  removed  at  some  distance  from  the  former,  and  also  from 
the  fifth  pair,  which  lie  behind  them.  A  considerable  in- 
terval exists  between  the  fifth  and  sixth  pair  of  feet,  which 
is  especially  marked  upon  the  right  side  of  the  animal.  The 
sixth  and  seventh  pair  lie  contiguous  to  one  another. 

Projecting  beyond  the  posterior  margin  of  the  body 
(seventh  segment)  are  the  five  branchial  segments,  all  of 
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upon  its  ventral  surface  four  rounded  tubercles,  and  has  a 
curious  crescent-shaped  pedunculated  appendage  attached 
to  the  posterior  extremity  of  its  external  margin ;  the  pos- 
terior portion  is  about  half  the  size  of  the  anterior,  and 
is  convex  externally,  and  slightly  concave  on  its  internal 
margin. 

The  connections  of  the  remaining  five  pouch-like  mem- 
branes are  as  follows : — 

The  2d  belongs  to  the  1st  Thoracic  segment. 
„     3d        „        „       2d  .  do. 

„     4th       „        „       3d  and  4th  do. 

„     5th       „        „       5th  and  4th  do. 

,,    6th       „        „       5th,  6th,  and  7th  do. 

The  second  membrane  covers  the  valve-like  leaf  of  the  head 
and  is  overlapped  by  the  third,  which  is  partially  covered  by 
the  fourth ;  this,  again,  overlaps  the  anterior  extremity  of 
the  fifth,  the  remainder  of  which,  and  the  posterior  half  of 
the  fourth,  are  hidden  from  view  by  the  largely  developed 
pouch  of  the  fifth,  sixth,  and  seventh  segments.  By  this 
arrangement  the  plates  visible  from  the  belly  side  are  the 
third,  fourth,  and  sixth.  The  sixth  plate  is  minutely  serrated 
along  its  margins.  In  one  of  the  specimens  I  examined, 
the  fourth,  fifth,  and  sixth  membranes  were  filled  with  ova. 
The  pale-yellow  coloured  male  is  a  very  little  more  than 
one  line  in  length,  and  consists  in  all  of  nine  segments, 
which  diminish  in  size  as  they  approach  the  caudal  extre- 
mity. The  anterior  segment  (head)  is  symmetrical,  and 
bears  two  eyes.  Projecting  beyond  its  lateral  margins  are 
the  external  antennse,  which  consist  of  four  joints.  Placed 
internal  to  these,  and  completely  concealed  by  the  head, 
are  the  internal  ones,  which  only  consist  of  three  joints. 
Each  of  the  remaining  segments,  with  the  exception  of 
the  terminal  one,  carries  a  pair  of  feet  which  are  provided 
with  sharp  claws.  The  segments  are  rounded  at  their  ex- 
ternal margins. 
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V.  OterMlJOM  o»  BritiA  Zoophyta  mid  Pntotoa,  I.  Clara  nodim. 
2.  Aehaiadria  Uijnx.  3.  Zodtcirea  religata.  4.  Fiejv  (Lagoti*) 
obrietrica,  Freja  stflifer.  5.  CbteUwinn  maritiina.  6.  Oxjtricba 
lonpeaudata.     Bj  T.  SraETaiu.  Wuoht,  M.D.     (Plate  XVU.) 

1.  Cia»a  modota  (n.  ap.,  T.  S.  W.) 

"  Foljpary  creeping.  Scleroderm  membranoas,  '  Foljps 
angle,  small,  anrora-colonied,  each  spriaging  from  a  small 
knot  of  convoluted  tnbes.'  This  zoophyte  was  found  on  the 
fronds  of  DeUatena  »ang«iaea  at  Queeneferry  and  Largo." 

The  very  delicate  threads  of  the  polypary  creep  over  the 
fronds  of  the  seaweed,  and  at  intervals  twiue  themselves  into 
a  convoluted  knot  of  membranous  tubes,  from  which  a  single 
polyp  arises.  The  species  occurs  only  at  low  tide  mark; 
while  C.  repent,  for  which  it  may  be  mistaken,  is  found  in 
shallow  rock  poob. 

2.  Aeharadria  larynx.     (PI.  XTIL  figi.  7,  6.) 

"  Polypary  branched,  spirally  twisted.  Polyps  pale  orange, 
with  two  rows  of  tentacles.  The  lower  row  &om  4  to  12,  the 
upper  row  from  2  to  8  capitate." 

On  stones  carrying  Cary<yphyllia  Smithii,  received  from 
Ilfracombe.  This  little  Tubularian  was  about  a  quarter  of 
an  inch  high,  with  three  polyps,  and  resembled  in  habit 
Tuhtdaria  larynx.  It  bears  the  same  relation  to  Vorticlava 
that  Corymorpha  does  to  Tvhalaria  larytuc. 
3,  Zooidrea  religata. 

I  described  this  animal  to  the  Society  about  three  years 
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it  is  an  elastic  tube,  which  appears  to  consist  of  denser  tissue 
than  either  of  the  elements  of  the  body.  The  axis  of  the 
tube  is  occupied  along  its  whole  length  by  a  powerful  mus- 
cular band,  which  is  well  seen  in  the  figure  (PI.  XIX.  fig. 
1  d)^  in  which  the  tube  is  distended  with  water,  as  sometimes 
occurs.  The  animals  are  very  sluggish,  remaining  for  days 
motionless,  with  all  their  rays  extended ;  but  the  moment  they 
are  touched  they  vanish,  drawn  close  down  by  their  powerful 
muscular  apparatus  into  the  interstices  of  the  shells  in  which 
they  are  generally  found.  Zooteirea  multiplies  by  gemma- 
tion. The  bud,  which  is  given  off  close  to  the  stalk,  sepa- 
rates as  a  minute  Actinophrys,  w^hich  instantly  fixes  itself 
and  develops  its  stalk.  The  lower  part  of  the  stalk  is  in- 
cluded in  a  mass  of  gelatinous  tissue  into  which  the  animal 
can  entirely  retract  itself.  The  long  tentacles  of  Zooteirea 
religata  can  only  be  properly  brought  into  "  black  ground 
illumination,"  when  they  appear  like  the  rays  of  a  silvery 
star,  slightly  curving  under  the  influence  of  currents  in  the 
waters. 

4.  Freya  (Lagotia)  cbstetrica,  Frtya  stylifer  (n.  sp ,  T.  S.  W.) 

It  is  now  some  years  since  I  described  several  species 
of  the  new  genus  Lagotia  to  the  Society.  It  appears,  how- 
ever, that  Claparede  and  Lachmann  had  already  consti- 
tuted the  genus  Freya  for  animals  evidently  belonging  to 
my  genus  Lagotia,  in  a  memoir  which  they  communicated 
to  the  French  Academy,  which  memoir  was  printed  after  my 
communication  to  this  Society.  The  species  of  Freya  dis- 
covered by  them  differed  from  any  of  my  species,  and  I  have 
now  to  describe  two  other  species  of  this  very  remarkable 
genus.  Freya  ohstetrica  (PI.  XIX.  fig.  4.) — •*  Lobes  of  rota- 
tory organ  very  broad,  not  folded ;  the  tips  bluntly  rounded 
and  incurved,  so  as  to  resemble  very  closely  the  blades  of 
the  obstetric  forceps.  Body  fusiform,  scarcely  longer  than 
the  rotatory  lobes.  Nucleus  large,  colourless,  surrounded 
by  dense  green  pigment.  Body  and  rotatory  lobes  covered 
with  strisB,  bearing  fringes  of  cilia.  Cell  flask-shaped,  with- 
out a  trumpet-shaped  mouth.  Colour  of  animal  and  cell 
pale  bluish  green."  Freya  stylifer  (figs.  5,  6.) — "  Kotatory 
lobes  short,  narrow,  and  widely  expanded,  one  of  the  lobes 
bearing  at  its  tip  a  fleshly  prolongation  or  style  as  long  as 


380         Prwxtdmg*  of  tie  Boifal  Phtcat  Safety. 

the  lobe ;  cell  tobolar,  witboat  trampet-sh^ied  moath ;  cell 
and  uiinal  eotcNiries.*  Fr^ya  at/UJer  is  the  smallest  spe- 
cies I  IttTe  jet  seen  of  the  genos  to  vfaicb  it  lielongB ;  wbeu 
omtncted  within  its  tube,  it  projects  the  ccrioos  style, 
which  is  donbtlees  a  sense  <HgaD,  bejood  the  opeDiug,  railj 
oitirel;  retiactiiig  it  when  nidelj  disturbed. 

Doeing  the  last  sominer  I  had  an  oppOTtnoity  of  watching 
another  species  of  Freya  (F.  prodmctd)  boilding  np  its  le- 
Baikablj  constrncted  celL  The  cell  (^  this  species,  which 
is  oAen  immeiisel j  prolraiged,  is  fanned  of  a  spiral  ribbcHi 
of  (Jiitine,  cemented  bj  a  thick  internal  layer  of  soft  green 
sanode,  secreted  by  tbe  body  of  the  animal,  so  that  the 
whole  fbmis  a  hollow  tnlmlar  spring,  like  the  spiral  wire 
tabes  formerly  employed  for  cooTeying  gas  to  moveable 
bomers.  These  tubes  will  therefore  bend  aside  like  a  wil- 
low twig  OD  any  rude  contact  from  the  ■nimala  which  are 
cmstantly  dashing  aboot,  and  will  instantly  regain  their 
IHoper  position.  The  yonng  Frej/a  prodmda,  which  is  a  free 
swimming  larra,  fixes  itself,  and  secretes  the  lower  part  or 
body  of  the  cell  from  the  ooter  surface  of  its  body;  it  then 
begins  to  fonu  tbe  elongated  neck  by  depositing  the  chitine 
and  sarcode  on  the  apper  edge  of  the  constantly  lengthening 
ribbon,  carefolly  monlding  the  plastic  matezials  with  its  two 
short  rotatory  lobes,  which  it  oEes  like  a  pair  of  bands  (PL 
XIX.  fig.  2),  jost  as  Sabella  and  Serpola  moold  their  tnbes 
with  Aeir  hand-like  secreting  leaflets.  Having  bnilt  its 
tobe  to  iLe  re-inisite  length,  it  fiaiahfes  it  off  with  a  hand- 
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chyma  of  the  body  supporting  it  are  drawn  out  into  a  long 
thin  process.  When  the  animal  issues  from  its  tube,  it  pro- 
trudes its  ciliary  organ  as  a  fleshy  column,  fringed  on  one 
side  by  a  row  of  very  long  motionless  cilia,  but  in  an  in- 
stant the  column  is  twisted  into  a  spiral,  and  the  cilia  are  set 
in  violent  motion,  urging  currents  of  water  towards  the 
mouth.  The  marine  species  approaches  in  character,  as  to 
its  rotatory  organ,  to  C.  Mulleri,  while  it  inhabits  a  mucous 
tube  like  that  of  C,  Mtmcola. 

6.  Oxytricha  longicaudata,     (PI.  XIX.  figs.  7,  8.) 

This  remarkable  animal,  resembling  very  much  Oxytricha 
retractilis,  described  by  Claparede  and  Lachmann,  was  found 
in  great  numbers  with  Chcetospira  maritima.  The  tail  in  this 
species  is  fully  twice  as  long  as  that  of  Oocytricha  retractilis^ 
and  is  dragged  after  the  swimming  animal  like  a  trailing 
rope,  when  suddenly  the  extremity  of  the  tail  is  fixed  by 
the  long  cilia  at  its  extremity,  and  tlie  Oxytricha,  by  violent 
contractions  of  its  tail,  jerks  itself  backwards  and  forwards 
in  the  most  violent  manner.  The  structure  of  tail,  under 
an  excellent  power  of  eighty  diameters,  presents  a  peculiar 
striated  and  plaited  appearance,  like  that  of  voluntary  mus- 
cular fibre,  but  I  could  not  make  anything  of  it  under  higher 
powers. 

Description  of  Plate  XVII. 
Figs.  7,  8. — Aeharadria  larynx. 

Description  of  Plate  XVIII. 

Zooteirea  reUgata,  seen  by  black-ground  illumination,  and  focussed  for  the 
centre  of  the  **  endoearc  ;'*  a,  with  palpocils  extended  and  curred  by  an 
upward  current  of  water  ;  b,  emerging  from  its  cell ;  e,  retracted  within  its 
cell. 

Description  of  Plate  XIX. 

Fig.  1. — Zooteirea  religata,  with  palpocils  partially  extended,  and  tubular  con- 
tractile pedicle  distended  by  water ;  a,  cctosarc ;  6,  endosarc  ;  c,  tube ; 
rf,  muscular  band  ;  c,  areolar  fibres ;  /,  gelatinous  cell. 

Fig.  2. — ^Young  Freya  producta  building  its  tube. 

Fig.  8. — Freya  producta  viiih  lengthened  tube  ;  a,  old  mouth  of  tube  ;  6,  thick- 
ened part  of  body  from  which  the  tube  is  secreted. 

Fig.  4  — Freya  obstetrica ;  a,  nucleus. 

Figs.  6,  6. — Freya  stylifer,  extended,  and  in  its  cell. 

Fig.  7. — Oxytricha  longicaudata,  with  tail  extended. 

Fig.  8. —         „  M  ^*h  t^il  contracted. 
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VI.  Ok  peenliar  Hooted  Bpinet  on  OphioMHiM  beUit,  milh  Oburvatiau 
OH  the  ^neM  of  other  Ophiotomo.  (Plate  XX.)  Bj  CaAa.  Vfit. 
Peach,  Eiq.,  Wick.     (Spedmem  ud  drawiagt  wen  exhibited.) 

On  the  26th  January  1859  a  paper  of  mine  was  read,  giv- 
ing an  account  of  the  discovery  of  hooked  spines  on  Ophio- 
coma  rosula,  of  which  I  had  seen  no  notice  in  any  work  on 
British  star-fishes.  In  April  of  the  same  year,  when  in 
London,  I  called  at  the  Museum  of  Geology,  Jenoyn  Street, 
and  on  mentioning  this  to  Professor  Huxley,  he  at  once  re- 
ferred me  to  a  work  in  which  similar  spines  were  figured 
from  star-fishes  found  in  the  Mediterranean — ^viz.  Mnller 
and  Troschel's  "  System  der  Asteriden,  1842.°  Two  species 
are  figured  and  described  as  having  jaw-like  hooked  spines — 
one  at  Table  IX.,  fig.  4, — Oph  ionyx  armata, — another  at  Table 
X.,  figs.  1  and  6 — Asfrophyton  verrucoeum,  I  only  mentioa 
this  work,  so  that  any  one  feeling  an  interest  in  the  subject 
may  know  where  to  refer.  On  the  14th  June  1861,  having 
obtained  a  large  mass  of  star-fishes  from  the  stomach  of  a 
cod,  I  found  that  about  a  hundred  were  Ophtocoma  beUta. 
Alter  carefully  washing  them,  I  placed  portions  under  the 
microscope,  and  found  that  the  under  sides  of  the  rays  were 
furnished  with  hooked  spines,  like  those  I  had  before  found 
on  Ophtocoma  rosuta.  They  are  not  quite  so  distinct,  nor 
so  constant  in  foriu,  and  do  uot  extend  so  far  on  the  rays 
towards  the  disk  ;  for  al>out  the  middle,  they  become  more 
.  jiiid  U-lV-re  rvachiug  it  are  strai:;lit.  short 
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are  most  hooked  towards  the  ends  of  the  rays.  There  is 
however,  a  peculiar  feature  to  be  noticed  in  this  species: 
although  it  has  not  the  jaw-like  spine,  it  is  furnished  with 
"two  little  obsolete  or  undeveloped  spines."  Ophdocoma 
rostda  and  Ophiocoma  beUis  have  one  only  of  these  "  obsolete 
spines'' — valves  I  would  rather  call  them — for  an  opening 
may  be  seen  when  these  are  raised,  out  of  which  the  pin- 
nated cirrhi  are  protruded.  I  regret  exceedingly  that  I  can- 
not find  the  drawings  of  Ophiocoma  rosula  where  these  cirrhi 
are  shown,  and  which  I  sketched  from  a  living  specimen. 
I  find  in  a  specimen  of  Ophiocoma  Ballii  that  the  lowest 
spines  on  the  under  side  of  the  rays  are  crowned  with  small 
hooks ;  and  I  have  every  reason  to  believe  that  most  of  the 
Ophiocomaare  more  or  less  provided  with  hooks,  either  on 
straight  or  jaw-like  sjunes. 

Descbiption  of  Plate  XX. 

Fig.  1. — ^Bart  of  a  ray  of  Ophiocoma  bellis,  showing  spines,  yalyes,  &o. 
Figs.  2f  Sf  4,  6,  6,  7,  8. — Spines  from  various  parts  of  the  ray. 
Fig.  9. — Part  of  a  ray  of  Ophiocoma  grcamlata^  showing  spines,  &o« 
Fig.  10. — One  of  the  uppermost  spines. 
Fig.  11. -^Hooked  spine  from  the  under  side  of  the  tip  of  a  ray. 
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Cabruthers,  Esq.,  F.L.S. 

Lithology, 

I  purpose  in  this  paper  describing  the  geological  features  of 
the  district  around  Moffat,  taking  the  village  as  my  centre, 
and  including  all  that  lies  within  a  radius  of  four  or  five  miles. 
The  district  is  situated  in  the  centre  of  the  immense  Silurian 
tract  of  the  south  of  Scotland ;  its  predominant  rocks  conse- 
quently belong  to  the  Silurian  period.  A  red  sandstone  lying 
unconformable  to  them  is  the  only  other  stratified  rock.  The 
superficial  deposits  are  not  numerous ;  they  consist  of  boulder 
day^  gravel  and  sand,  peat  and  shingle.  A  trap-dyke,  which 
runs  thvough  the  district  a  mile  below  Mofiat  in  a  south-east 
direction,  is  the  only  igneous  rock  with  which  I  am  ac- 
quainted. 

VOL.  II.  3  o 
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I  Bball  confine  Ais  bibliographical  notice  to  works  bearing 
dietinctlj  on  the  dietrict  around  Moffat.  Hugh  Miller  hw 
giren,  in  a  paper  read  to  this  Society  in  1852,  an  admirsUe 
history  of  the  Silurian  rocks  of  the  south  of  Scotland. 

In  the  Old  Statistical  Account  of  the  parish  (1792),  the  Ber. 
Alexander  Brovn,  the  immediate  successor  of  Dr  Walker, 
describes  the  soils,  and  alludes  to  some  of  the  economical  pro- 
ducts of  the  parish. 

In  1776  Annandale  was  searched  for  coal  by  Mr  Burrel, 
but  the  account  of  his  survey  remains  in  the  possession  of  the 
county  unpublished. 

In  1800  the  county  gentlemen  were  anxions  to  obtain  a 
geological  description  to  accompany  their  excellent  countj 
map,  and  for  this  purpose  applied  to  Robert  Jameson,  then  a 
favourite  student  of  Dr  Walker's,  to  survey  the  coimty.  He 
was  on  the  eve  of  setting  out  for  (Germany,  and  consequently 
declined  at  that  time  to  undertake  what  he  afterwards  in  1805, 
on  a  renewed  application,  performed.  In  the  meantime, 
Greneral  Dirom  prepared  some  sections  of  the  county,  from 
published  data,  which  were  engraved  on  the  map ;  and  the 
Messrs  Busby,  two  coal-viewers  from  Northumberland,  were 
engaged  to  survey  the  county.  Their  journal  was  published 
as  a  supplement  to  Dr  Singer's  "  Agriculture  of  Dumfries- 
shire," 1812.  It  shows  them  to  have  been  shrewd  men,  with 
iiick  eyes  and  sound  judgmentB.     They  wcro  pot  led  a 
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of  the  contained  fossils.  He  examined  the  shales  at  Hart- 
fell  Spaw>  but  noticed  only  their  mineralogical  appearance, 
and  failed  to  observe  the  graptolites  which  abound  in  them. 
An  anonymous  critic,  evidently  acquainted  with  the  rocks  of 
the  district,  says,  in  a  review  of  Dr  Jameson's  work,  in  the 
Literary  Journal  for  1806,  *'  We  know  that  vegetahU  petri- 
factions are  very  common  in  the  greywacke  slates  of  Dum- 
friesshire." The  graptolites,  which  this  unknown  writer  had 
evidently  observed,  remained  unnoticed  yet  for  many  years. 
It  seems  scarcely  possible  that  the  keen  eye  of  Dr  Walker 
could  have  failed  to  see  them.  He  says,  **  During  my  long 
residence  at  Moffat  I  collected,  in  a  number  of  short  tours, 
all  the  remarkable  minerals  of  Dumfriesshire."  We  cannot 
now  ascertain  to  what  extent  the  structure  and  peculiarities 
of  the  district  had  been  determined  by  him,  because  of  the 
unfortunate  loss  of  all  his  papers.  It  was  not  till  the  year 
1850  that  Harkness,  Sedgwick,  Murchison,  and  others, 
again  drew  attention  to  the  rocks  of  the  district,  and  re-dis' 
covered  the  forgotten  "  vegetable  petrifactions."  In  the  in- 
terval much  had  been  done  to  determine  the  structure  and 
position  of  the  rocks  of  the  south  of  Scotland,  by  Maclaren, 
Nicol,  and  Sedgwick.  Professor  Harkness,  in  his  valuable 
and  interesting  papers  published  in  the  *^  Geological  Journal,*' 
1851,  refers  the  rocks  of  the  district  to  the  Caradoc  sand- 
stone, from  the  characters  of  the  graptolites.  He  describes  in 
detail  the  anthracitic  shales.  An  examination  of  their  vari- 
ous localities  led  him  to  the  conclusion  that  there  was  an 
anticlinal  axis  at  Dryfe  Water,  that  the  strata  north  of  this 
dipped  northwards,  and  those  south  dipped  southwards,  and 
that  the  frequent  recurrence  of  the  graptolitic  shales  was  pro- 
duced by  three  faults — the  various  localities  grouping  them- 
selves, as  he  supposed,  into  three  series.  Sir  R.  Murchison, 
while  travelling  from  Dumfries  to  Moffat  in  the  same  year, 
supposed  that  the  axis  existed  to  the  north  of  the  former 
town,  and  published  this  opinion  in  his  *'  Sihiria,"  1854,  con- 
sidering it  identical  with  that  of  Harkness,  and  using  one  of 
that  gentleman's  diagrams  to  illustrate  his  views. 

This  is  the  generally  received  theory  of  the  structure  of  the 
districts. 
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SUmriam  Boeka. 
Tbe  Silorun  racks  in  this  ^strict  sre  mnsrkablj  aimilir 
in  their  eonporatioa  vid  atmetMre.  There  are  no  alternations 
oi  limestoBes,  sudstones,  riiales,  Ac,  as  in-  the  newer  formt- 
tiona,  or  eren  in  tbe  Slnrians  ef  some  other  diBbriets.  The 
rocks  are  inmost  entirely  composed  of  irater-wora  qnarta 
grvas  and  eUj.  These  materials  hare  been  deposited  either 
as  mod,  or  as  sand  of  different  degrees  of  fineness,  or  of  a 
mixture  of  both,  and  hare  produced  ^ales  or  sandstones, 
which  are  extremelj  indnrated,  from  the  long  eontinned  meta- 
morphie  action  to  which  thej  hare  been  aabjeeted.  The  ar- 
gillaeeoss  sandstone  or  grtgveaeie  rock  is  tbe  predominant 
roek.  It  is  generall7  fine  grained,  and  of  a  uniform  greyiflli 
eoloor,  breaking  with  an  uneven  and  somewhat  coDchoidal 
fracture.  The  beds  in  which  it  occurs  are  generally  of  con- 
siderable  thickness,  though  ocoanonally  it  is  met  with  in  thin 
layers,  as  at  the  Common  Crug^  where  it  has  for  long  been 
quarried  as  a  building  etone.  It  forms  a  beautiful  and  very 
durable  building  material.  A  large  portion  of  Mofiat  is  built 
of  it.  The  ahalet  are  generally  light  coloured,  bnt  in  some 
places  they  are  more  or  less  blackened  by  anthracite,  derived 
originally  either  ^m  the  animal  bodies  whose  remains  abotmd 
in  these  shales,  or  more  probably  from  the  sea-weeds  that 
were  their  companions  in  the  Silurian  seas,  and  which,  from 
their  soft  cellular  structure,  have  left  no  definite  traces  behind 
them  on  the  rocks.  Iron  pyrites,  aggregated  in  small  nodules. 


On  the  Oeelogy  of  Moffat^  Dumfdeashire.  387 

or  cream-coloured  shales  have  been  quarried  for  roofing  slates 
at. the  Jbead  of  Corrieferan  Glen.  They  exfoliate  in  the  planes 
of  stratification,  and  have  no  true  sJlaty  cleavage.  They  are 
thick  and  heavy ;  and  though  very  durable,  the  bad  roads, 
and  the  working  expenses  of  a  quari;y  in  such  a  locality,  have 
caused  them  to  be  neglected. 

The  general  directions  of  the  strike  of  the  Silurian  strata  is 
east  and  west ;  .and  the  dip,  when  not  vertical,  is  always  at  a 
very.Wgh  angle — 70°  or  more.  Professor  Nicol  has  noticed 
in  Peeblesshire  what  may  be  observed  in  this  district  also, 
that  the  direction  of  the  dip  is  towards  the  interior  of  the 
mountain  chains^  being  south  on  the  north,  and  north  on  the 
south  side.  The  few  scattered  records  of  the  strike  and  dip 
of  the  Silurian  strata  of  the  south  of  Scotland  seem  to  be  in- 
sufficient to  establish  a  satisfactory  theory  of  their  structure. 
This  will  follow  only  after  the  observing  and  recording  on  a 
good  map  a  large  series  of  observations  throughout  the  country 
from  St  Abb's  Head  to  Portpatrick,  and  from  the  Pentlands 
to  the  Solway.  The  theory  of  Professor  Harkness,  adopted 
by  Sir.Roderick  Murchison,  does  not  seem  to  meet  the  facts. 
Many  of  the  additional  localities  for  graptolitic  shales,  dis- 
covered within  the  last  ten  years,  do  not  fit  into  his  three 
faults.  Nor  does  it  seem  possible  that  strata,  vertical,  or.  so 
highly  inclined,,  could  repeat  themselves  in  a  series  of  faults. 
Faults  cannot  ielU  except  on  more  or  less  horizontal  strata. 
It  is  more  in  accordance  with  my  own  observations  and  those 
recorded  by  others,  to  believe  that  the  position  of  the  strata  is 
owing  to  enormous  flexures  produced  in  a  manner  similar,  hut 
not  so  regularly,  to  what  has  been  observed  and  ably  ex- 
pounded by  the  Professors  Rogers  as  occurring  in  the  Appal- 
lachian  Mountains. 

Vermian  Sandstone, 
The  red  sandstone  is  a  very  friable  roek,  the  quartz 
granules  of  which  are  held  together  by  a  ferruginous  cement. 
Its  structure  is  frequently  very  coarse,  forming  a  sandstone 
conglomerate,  containing  numerous  generally  angular  frag- 
ments of  the  Silurian  rocks.  At  Newton  it  has  a  fine  and  uni- 
form grain.  A  few  years  ago  a  large  quantity  was  quarried  at 
this  place  for  building,  but  it  was  so  friable  that  it  could  not 
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anything  satisfactory  could  be  determined.  The  examination 
of  the  district,  however,  shows  that  the  conclusion  of  Dr 
Singer,  though  correct  theoretically,  is  really  incorrect ;  for  it 
is  evident  at  the  various  junctions  of  the  formations,  as  in  the 
Newton,  Hartfell,  or  Frenchland  Burns,  that  the  unconform- 
able sandstone  rests  immediately  on  the  upturned  edges  of  the 
Silurian  strata. 

The  occurrence  of  the  black,  coal-looking,  anthracitic  Silu- 
rian shales  in  many  localities,  has  led  to  the  belief  that  coal 
existed  in  their  neighbourhood,  and  has  caused  several  abor- 
tive attempts  to  reach  it  to  be  made,  in  opposition  to  the 
published  opinions  of  the  Busbys,  Jameson,  and  Singer.  It 
is  remarkable  that  landed  proprietors  in  every  Silurian  region 
have  been  induced  to  spend  their  money  in  vain  attempts  at 
searching  for  coal,  where  these  anthracitic  shales  occur,  on 
the  recommendation  of  empirics,  and  generally  in  opposition 
to  the  published  or  known  testimony  of  scientific  men. 

The  Trap  Dyke, 

The  Trap  Dyke  has  been  quarried  for  some  years  at  a  point 
where  it  projects  on  the  surface  near  the  summit  of  the  Loch- 
house  Hill.  It  supplies  the  bluish  stone  which  has  been 
extensively  used  in  the  recent  buildings  in  Moffat.  Its  rela- 
tion to  the  strata,  through  which  it  is  intruded,  can  be  best 
seen  in  the  bed  of  the  Evan,  a  little  above  Longbedholm  Cot- 
tage. Its  direction  is  N.W.  by  S.E.  Beyond  the  point  where 
it  crosses  the  Evan,  it  may  be  traced  in  a  N.W.  direction  until 
it  crosses  the  line  of  the  Caledonian  Railway.  In  the  oppo- 
site direction  it  has  been  quarried  on  Evan  road  side.  It 
pushes  out  into  considerable  prominences  in  several  places  on 
the  Coates  Hill.  It  is  also  quarried,  as  has  been  said,  on  the 
Lochhouse  Hill,  and  again  in  a  plantation  on  the  farm  of 
Woodhead.  Mr  David  Stewart  has  observed  quarries  in  it 
in  Dryfesdale  and  Eskdale.  I  believe  it  to  be  the  same  dyke 
that  occurs  again  at  Langholm. 

It  is  a  compact,  fine-grained  greenstone,  distinctly  crystal- 
line in  the  centre,  and  becoming  compact  and  amorphous  at 
the  edges.  It  is  32  feet  wide  at  the  quarry  on  the  Evan 
road. 


UmJUtait  todcCCTwne  |iiMiliii.lj  ^  ag*  ^  Aia^ke 
frm  the  gtnu  ia  lUi  iliicrieL  If  At  yuMtim  of  the  bumj- 
•t«<M  4«  tiK  ndM  of  the  Caafas  HID  tdH  m  it  secBfl  to  do, 
that  tliM  lull  WMclmtedwUcqwBilyte  the  Bajont^  of  tlie 
bin«  aro^,  thea  this  trap  dyke  Hiik  be  cither  a  fxwtempe- 


Ilie  bonUer  eUy  »  a  light-erJoond  eiUj.  eoDtaining  small 
booUeta,  laaDj  of  them  haring  the  rabbed  and  ptdished 
appeanaee  peealiar  to  and  common  in  thiadeposit.  It  coren 
the  OMont  Hill.  The  onlf  section  ol  it  that  I  hare  aeen  is 
ID  a  gnllj  to  a  narrow  plantation  nuuiing  down  from  the  Old 
Well  road ;  bat  this  ia  of  no  great  depth.  It  ia  exposed  ia  the 
WbioB,  where  it  ia  sometimea  dog  for  me  ia  the  village.  The 
ihoalder  of  land  between  HoSat  and  Annan  Watos,  fwming 
Aikrigg  farm,  aeenu  to  eonsiet  also  of  bonlder  day.  A  few 
of  the  large  bonldere  here  Ijing  on  the  sorface  are  from  the 
Trap  D;ke,  which  passes  throogh  the  fields  in  this  locality, 
flltboogh  it  cannot  be  detected  on  the  sorface. 

Gravel,  here  and  there  intermingled  with  sand,  occupies 
the  bottom  of  the  yallejs.  At  Graaton,  on  the  Dykefam 
and  in  other  localities,  it  exists  in  considerable  mae8e&  It 
preieotf  no  peealiaiities  reqoiring  particular  notice. 

The  sides  of  (he  hills  are  covered  with  angular  shivers — 
fraKOioiitB  of  the  iinderlyipR  rocks — miaed  with  soil- 
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Wedneidaif,  23d  April  1862. — Jambs  M'Bain,  M.D.,  President, 

in  the  Chair. 

The  following  gentlemen  were  elected  members  of  the  Society : — 

Peter  Waddell,  Esq.,  Claromont  Park,  Leith  ;  James  Crichton  Browne, 
M.D.,  Dumfries. 

Committees  were  appointed  for  special  inyestigation  daring  the  sum- 
mer. 

The  following  Donations  to  the  Library  were  laid  on  the  table,  and 
thanks  voted  to  the  donors  : — 

1.  Bibliographia  Librorum  Entomologicorum  in  America  Boreali  edi- 
toram.  Auctore  Guil.  Sharswood. — From  the  Author.  2.  Jahrbuch 
der  Kaiserlich  Koniglichen  Geologischen  Reichsanstalt  186<).  XI.  Jahr- 
gang,  Nro.  2.  April-December.  Wein. — From  the  Imperial  Geo- 
logical Society  of  Vienna.  3.  Report  of  the  Commissioner  of  Patents 
for  the  year  1858.  Agriculture.  Washington,  1859.  4.  Report  of 
the  Commissioner  of  Patents  for  the  year  1857.  Agriculture.  Wash- 
ington, 1858.— From  United  SUtes  Patent  Office. 

The  Communications  read  were  the  following :  — 

I.  Observations  on  the  Phocidffi  of  the  Oreenland  Seas.    By  John  Wal- 
lace, M.D.  Edln.     (Communicated  by  Robert  Brown,  Esq.) 

In  this  memoir,  Dr  Wallace  described  minutely  the  cha- 
racters of  the  four  species  of  seals  which  form  the  source  of 
the  fisheries  in  the  Arctic  seas,  and  entered  at  length  into 
an  account  of  their  habits  and  history — a  subject  regarding 
which  little  or  nothing  is  known,  and  that  (from  the  remote 
and  almost  inaccessible  regions  which  the  animals  frequent) 
in  a  very  contradictory  and  confused  state.  He  prefaced 
his  observations  on  the  species  with  some  general  remarks 
on  the  anatomy  and  physiology  of  the  group.  The  length 
of  the  intestine,  according  to  his  measurement,  varies  be- 
tween fifty  and  sixty  feet.  The  livers  have  no  poisonous 
properties,  as  has  been  alleged  regarding  those  of  Nova 
Zembla  and  the  Southern  seas.     (Anson,) 

In  the  yoimg  seals  the  lymphatics  of  the  neck  are  subject 
to  a  disease,  which  appears  to  be  analogous  to,  if  not  indeed 
true  scrofula. 

Many  theories  have  been  adduced  to  account  for  their 
capability  of  remaining  so  long  below  the  surface  of  the 
water  with  impunity,  though  that  of  Buffon  and  the  physio- 
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iopsts  dt  b»  tisie,  tsA  cf  J&ccietljtAk  sad  HooEtcn  in  ntore 
nrAan  tismt,  art  tbe  mcst  otlelval^d.     Tlw  fiix(  is  nnten- 

<me  of  the  dust  bearte  vbkli  ht  exsmised ;  and  in  t«gaid 
to  Ibe  TctxMis  Bmues  aSi  tr>  bare  l«a  foniHl  by  the  latter 
anaKodfts  in  tbe  firer  ai>d  i»€d^i<xirin^  poti.  be  had  seeo 
ncAbing  wluch  des^rred  tbe  CEaine.  Tbe  Tetsots  FTstem  on 
Oie  «1m^,  aikd  act  t&  sot  putknlar  put,  miles  in  the  reaa 
tarn,  from  tbe  pRSore  ex£T>ed  oa  its  vallf,  is  greatlr  en- 
\aigfd,  but  this  azifies  &oin  tbe  gnat  qnanmj  cf  blood  tbeee 
■"'—"''  poaeefiK.  XoTE^rer,  EnpfAsn^  tbeee  onnsEs  to  exist, 
tber  cooM  not  oontain  tb:  foil  quanthr  cf  l^bod  that  uaj 
niara  in  that  period  &otn  tbe  cajallaiT  ejstem.  Their 
pova  of  remaining  so  kAg  bet>T  the  vat£x  is  to  be  ref^red 
to  •  canse  pfajBc4o^cal,  uti  not  etmctaraL 

Tbexrexpertneas  in  ^vimming  i;  not  aojiiiied  frutn  birth, 
bat  ootj  u  so  innate  instinct.  On  first  uking  tbe  wato^, 
tbejr  nrim  about  in  the  einooth  pools  among  the  ice.  and 
then  swimnung  dovlr  and  qaietlr  about,  seLioai  remaining 
hmger  than  a  fev  minotes  below  the  sorface-  This  train- 
ing conplEd  vitb  the  etKHin&ns  qnantitT  of  blood  which  the; 
contain,  and  their  glow  re^iration,  will  account  for  their 
c^tabiUtj  of  enduring  pro  ifmjMre  a  Enb-aqoatic  life. 
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bluish  colour  on  the  back,  while  on  the  breast  and  belly  it 
is  of  a  dark  silvery  hue. 

Young  seals  retain  this  appearance  throughout  the  sum- 
mer, and  are  termed  ^*  blue-backs/'  The  next  and  last  stage 
is  into  the  mature  coats  of  the  male  and  female  adult.  Three 
summers  will  be  nearly  the  time  required  for  these  changes. 
The  "  saddleback"  has  a  wide  distribution,  influenced  greatly 
by  the  nature  and  distribution  of  the  ice,  and  performs  a 
migration  north  in  the  spring,  and  south  in  the  winter. 
Dr  Wallace  gave  numerous  additional  details  regarding  its 
natural  history,  from  personal  observations  in  the  Greenland 
seas  during  the  year  1860. 

2.  Phoca  leanifia,  0.  Fab.  (The  "  Bladdemose"  of  the  English  sealers.) 
No  sealers,  as  far  as  he  was  aware,  had  ever  seen  such  a 
seal  as  that  described  by  Otho  Fabricius  in  his  "Fauna 
Granlandica,"  viz.,  with  a  straight  line  of  brown  on  its  back, 
as  that  author  describes  this  seal  in  its  second  year.  Crantz 
and  Fabricius  disagree  regarding  the  localities  which  it  fre- 
quents ;  the  one  affirming  that  it  is  found  mostly  on  great  ice 
islands,  where  it  sleeps  in  an  unguarded  manner,  while  the 
other  states  that  it  delights  in  the  high  seas,  visiting  the 
land  in  April,  May,  and  June.  Both  authors  are  correct, 
though  not  in  any  exclusive  sense.  The  **  Bladdernose"  is 
found  all  over  the  Greenland  seas  from  Iceland  to  Spitzbergen 
and  Nova  Zembla. 

3.  Phoca  hispida,  Mull.     {Phoca  foetidaj  0.  Fab.    Netsik  of 

Greenlanders.) 

The  smallest  seal  in  the  Greenland  sea.  It  is  chiefly  seen, 
and  taken  as  a  curiosity,  by  the  whalers,  who  call  it  the 
**  Floe-rat,"  as  it  is  always  found  on  floes  of  ice,  or  quietly 
swimming  about  in  the  floe  waters. 

They  appear  to  be  confined  to  high  latitudes,  and  espe- 
cially to  the  parallels  of  76°  and  77°  north  latitude  in  the 
Greenland  and  Spitzbergen  seas,  and  it  is  in  those  latitudes 
that  the  whalers  flnd  them. 

4»    Dr  Wallace  described  a  fourth  species  of  seal,  which 
forjXLG  a  considerable  source  of  the  Greenland  seal  fishery, 
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and  wliich  he  considered  corresponded  more  closely  to 
Grantz's  deBcriptioD  of  the  Eskimo  Atarsoak  than  P.  Grtenr- 
laadica,  to  which  it  has  been  referred ;  otherwise  be  be- 
lieved that  it  was  nnknown  to  science. 

It  is  the  "  Crronnd-fieal"  of  the  banters,  and,  like  the  last 
noticed  species,  few  are  taken  by  the  sealers,  bnt  are  mostly 
seen  by  the  whalers  iu  high  latitudes,  especially  from  tbe 
parallel  of  76°  north  latitude  as  far  as  Spitzbergen.  The 
length  of  the  male  is  abont  eight  feet,  and  the  female  up- 
wards of  six  feet.  The  coloar  and  peculiar  markings  of  the 
male  very  much  resemble  the  male  Saddleback,  but  its  ap- 
pearance is  much  more  robust,  and  of  greater  girth  for  it« 
length  ;  while,  upon  the  whole,  the  shade  of  its  colour  is 
darker,  and  yellowish  or  coppery  ground  colour  more 
distinct.  The  full-grown  female,  also,  to  a  certain  extent, 
corresponds  to  the  female  "  Saddleback ;"  with  this  marked 
difference,  that  her  colour  is  of  a  deep  tawny  yellow.  Le- 
pechin's  Phoca  leporina  of  the  White  Sea,  or  "  Hare  of  the 
Sea"  of  tbe  Russians,  is  almost  identical  with  the  female 
ground-seal.  Its  most  common  resort  is  on  the  floe  and 
fixed  ice — in  herds  of  two  or  three  hundred. 

Shannon  Isle  and  the  east  coast  of  Greenland  are  said  to 
be  peculiar  haunts  of  this  species,  in  common  with  the 
"  Bladdernose,"  Its  babits  differ  much  from  those  of  any 
other  species  of  seal  at  present  known  to  naturalists. 

Dr  Wallace  concluded  his  paper  with  some  general  re- 
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venting  the  congelation  into  ice,  or  breaking  it  as  soon  as 
formed.  It  is  impossible  for  tbo  seal  to  pierce  the  ice  after 
being  formed  to  any  thickness,  as  has  been  theoretically 
alleged,  by  keeping  its  warm  (?)  nose  to  the  ice,  thus  melting 
out  the  hole.  Unfortunately  for  this  hypothesisi  the  nose 
is  quite  cold ;  but  even  allowing  the  temperature  of  the 
muzzle  capable  of  performing  this  feat,  where  could  the 
animal  rise  to  breathe  during  the  process  ?  It  would  not 
venture  to  break  through  by  force,  as  the  nose  is  proverbi- 
ally the  seal's  mortal  point.  Their  fondness  for  music  is 
taken  advantage  of  by  the  hunters,  to  the  destruction  of 
the  listeners.  Many  wonderful  stories  are  told  regarding 
the  affection  which  they  bear  to  their  young,  and,  with  the 
exception  of  the  "  Bladdemose,"  they  appear  to  have  little 
or  no  oombativeness  in  their  nature.  In  the  Greenland  sea, 
the  "  Mountebank  shrimp,"  Oamarua  arcticuSy  forms  the 
staple  food  of  the  seals. 

The  number  of  seals  taken  yearly  by  the  British  and 
Continental  ships  (principally  Scotch,  Norse,  Dutch,  and 
German),  in  the  Greenland  seas,  when  they  get  among  them, 
will  average  upwards  of  200,000,  the  great  bulk  of  which 
are  young  "  Saddlebacks."  When  they  have  arrived  at  their 
maximum  quality,  80  will  yield  a  ton  of  oil ;  otherwise  the 
general  average  is  100  to  the  ton.  In  1859,  good  oil  sold  at 
about  L.33  per  ton  ;  add  to  this  the  value  of  100  skins  at 
5s.  each,  and  the  whole  will  amount  to  L.58  sterling. 

From  this  simple  calculation,  a  very  good  estimate  may 
be  formed  of  the  commercial  value  of  the  Greenland  seal 
fishery;  for,  supposing  2000  tons  of  oil  to  be  about  the 
annual  produce,  and  assuming  L.58  as  the  value  per  ton, 
inclusive  of  the  skins,  the  whole  produce  of  the  fishery  will 
amount  yearly  to  L.116,000  sterling. 

There  seems  little  doubt,  notwithstanding  the  additional 
protection  which  the  northern  seals  receive  from  the  ice, 
that,  before  many  years  have  elapsed,  the  seal  fisheries  in 
Greenland  must  share  the  fate  of  those  in  other  parts  of  the 
world,  and  become  extinct  as  a  source  of  commercial  value. 

The  sealing  fleet  meets  about  the  end  of  February  in 


Krufl*  Smnd,  off  l^rwi':li,  Ztt]aiA,  from  tbe  £ritifih  ports. 
It  UAThm  ti/T  tbe  north  aloot  the  begtniung  iJ  March,  and 
flbMlIy  afterwards  commecces  to  encoanter  tbe  ice.  Upon 
UiA  whole,  the  trade  is  ■  mtjct  dangentos  and  pt«csrioiu 
one,  aud  in  oiaiij  jean  does  not  lepaj  the  money  expended 
on  it. 

U.  jr»(»M  0^4  jr«M  efMtUoric  /mm.  /osaJM  (Jb  VOtage  ef  Sm- 
tUad,  Rxdimyhtkfrt ;  tcitk  loau  Gemerat  Bemarht  m»  Mtteoritu. 
Bf  JoBx  AtEXUDn  Smitb,  UJ).     (Piste  XXI.) 

De4criptwn  of  Mass  of  Iron. — ^The  extemaJ  surface  of  this 
mass  of  iron  (exhibited  to  the  meetiog)  is  rough  and  irregu- 
lar; and  it  affects  the  magnetic  needle  very  strongly. 

Its  shape  and  general  appearance  is  rather  elegant,  con- 
silting  principally  of  a  large  roonded  and  lohnlated  mass, 
irregnlar  in  outline,  which  tapers  rapidlj  at  one  end  to  a  fonr* 
aided  pyramidal  extremity,  and  terminates  in  an  obliqaely 
troncated  point    (See  Plate  XXI.) 

For  tbe  purpose  of  a  detailed  description  of  its  form,  it  may 
he  divided  into  two  portions :  the  larger  extremity,  which  is 
ronnded  in  its  character ;  and  the  smaller,  flattened,  and 
smootber  on  its  surface,  which  tapers  to  a  blnnt  point.  The 
6rst,  or  larger  portion,  is  formed  of  a  clastering  mass  of 
ronnded  lobes  irregularly  grouped  together,  and  termisateB 
behind  in  a  broad  blunt  edge.  Tbe  lobes  vary  in  size,  and 
in  their  greater  or  less  projection  from  its  surface.  A  deep 
furrow  runa  olilJuuoly  round  the  vtbolc  mass.  apJ  io  front  of 
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measure  each  about  2^  inches  in  length ;  and  one  of  these 
sides  (showing  a  dimpled  outline),  from  the  oblique  position 
of  this  lozenge-shaped  extremity  to  the  general  mass  of  the 
meteorite,  forms  its  small  terminal  edge,  or  pointed  extremity. 

The  whole  shape  of  this  piece  of  meteoric  iron  suggests  the 
idea,  that  when  its  fall  took  place,  the  extremity,  now  the 
smaller  and  more  pointed,  first  reached  the  earth,  which,  from 
its  resistance,  crushed  the  glowing  and  softened  mass  into 
these  peculiarly  flattened  surfaces  of  its  pyramidal  extremity, 
bending  even  the  oblique  point  itself  a  little  upwards  and 
backwards ;  while  the  larger  extremity,  though  slightly  flat- 
tened below,  where  it  struck  the  ground,  still  shows  in  the 
projecting  masses  of  its  upper  surface,  the  part  least  affected 
by  the  shock  of  its  terrible  descent  through  our  atmosphere, 
to  bury  itself  in  terra  firma. 

Size, — The  mass  of  iron  measures  lOf  inches  in  its  greatest 
length,  and  7  inches  across  the  widest  part,  about  the  middle 
of  its  length ;  the  larger  blunt-edged  extremity  measuring  6 
inches  across.  Its  circumference  round  the  larger  extremity 
is  1  foot  3  inches ;  round  the  large  lobular  projection  (about 
the  middle  of  the  mass)  its  widest  part,  1  foot  8^  inches ; 
while  within  1 J  inches  of  the  point,  it  measures  only  9 J  inches 
in  circumference. 

Weight — It  weighed  32  lbs.  11  ounces  1 J  drachms  avoir- 
dupois, equal  to  39-60  lbs.  troy. 

Specific  Gravity. — The  specific  gravity  of  the  entire  mass, 
Dr  Murray  Thomson  informs  me,  is  6'517. 

Colour. — The  external  surface  of  this  meteoric  iron  is  of  a 
dark  reddish  brown,  approaching  in  some  parts  to  black ;  and 
the  lobulated  parts  show  here  and  there,  especially  in  the 
furrows  which  divide  them,  spots  of  a  brighter  red  colour, 
due  apparently  to  the  partial  oxidation  of  its  surface. 

Photographs, — The  general  appearance  of  the  meteorite 
is  well  shown  in  the  photographs  exhibited.  These  have 
been  beautifully  taken  by  Mr  Alexander  M^Coll.  The  mass 
of  metal  was  laid  on  the  8vo  vol.  of  the  Royal  Physical 
Society's  Proceedings,  which  thus  gives  a  correct  idea  of  its 
relative  size  and  proportions ;  and,  when  the  second  picture 
was  taken,  the  volume  was  turned  quite  round,  without  to^"*^ 
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iog  the  iron ;  and  in  this  wa;  an  exact  representstioD  of  both 
its  udea  vas  obtained.    From  one  of  thme  phot<^niphB  tiic 

accompanying  Plate  of  the  meteorite  is  taken. 

PloBter  Coats. — For  the  purpose  of  preserTing  comi^etely 
the  original  appearance  of  the  meteorite,  a  mould  iras  care- 
fully taken  before  it  was  sent  to  the  lapidarj  to  be  cot.  This 
has  been  very  saccessfally  done,  as  shown  by  the  easts*  ex- 
hilttted,  colotured  after  the  original. 

Rarity. — This  mass  of  meteoric  iron  is  the  largest  that 
has  yet  been  discovered  in  Great  Britain  ;  only  one  other 
indeed,  is  known,  a  very  small  one — aboat  the  size  of  a 
hazel-nut.  Robert  Philips  Greg,  Esq.,  of  Manchester,  in 
his  recently  pablished  valuable  work.f  and  in  letters  with 
which  he  has  favoured  me,  states  that  this  small  mass  of 
meteoric  iron  "  was  found  a  good  many  years  back  by  Da 
Costa,  at  lieadhills,  and  is  now  in  Mr  Greg's  collection." 
It  has  since  been  secured  for  the  national  collection,  the 
British  Museam.  Mr  Greg  tells  us  the  proportion  of  me- 
teoric stone  to-  iron  falls  may  be  taken  at  26  to  1, — i.  e.,  96 
per'  cent,  of  tXi  that  fall  consist  of  stony  matter;  and  in  his 
Mineralogy  he  gives  a  list  of  nineteen  or  twenty  meteoric 
stones,  the  fall  of  which  has  been  recorded,  as  occurring  in 
Great  Britain  and  Ireland.  The  instance  above  referred  to 
is,  however,  the  only  one  of  meteoric  iron  previously  known 
and  recorded.  In  the  neighbouring  country  of  France  one 
specimen  has  been  observed ;  and  Mr  Greg  gives  twentj-scven 
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hood  when  varioua  relics  of  the  Roman  occupation,  discovered 
here,  were  presented  to  the  Museum  of  the  Society  of  Anti- 
quaries of  Scotland,  I  shall  now  simply  point  out  the  exact 
locality  where  this  mass  of  meteoric  iron  was  diacovered- 
Like  other  Scottish  villages  which  have  not  heen  interfered 
with  in  their  formation  by  the  over-ruling  taste  of  some  ad- 
joining great  landowner,  the  dwellings  of  the  little  proprietors 
or  feuars  have  heen  scattered  over  the  ground  as  their  own 
fancy  or  convenience  dictated,  — keeping,  however,  in  a  general 
way  by  the  lines  of  the  roads  which  intersect  the  village,  and 
clustering  especially  along  the  principal  highway  which 
passes  through,  running  east  and  west,  from  Drygrange  Bridge 
towards  Melrose.  On  the  south  side  of  this  last  mentioned 
road,  and  near  the  eastern  termination  of  the  village,  there  is 
a  group  of  three  cottages,  beyond  which  a  narrow  cross  road 
turns  southwards  into  the  valley  behind,  past  one  of  the  vil- 
lage wells,  and  crosses  the  little  streamlet  which  runs  at  the 
bottom  of  the  cottage  gardens. 

In  the  year  1827,  Mrs  Kate  Williamson  or  Davidson, 
the  proprietor  of  the  third  cottage  from  the  cross  road  just 
referred  to,  commenced  to  huild  another  small  cottage  along 
the  western  border  of  her  garden,  to  which  tliere  was  access 
past  the  open  end  of  her  house,  forming  as  it  did  the  farthest 
west  of  the  little  group  of  cottages.  The  house  was  to  be 
erected  behind  the  other  cottages  and  at  right  angles  to 
them,  and,  to  save  the  garden  ground  as  much  as  possible, 
it  was  to  be  placed  along  its  boundary.  The  garden  was 
enclosed  by  a  broad  mound  of  earth  or  old  turf  wall  with 
some  stones  intermixed  ;  (his,  of  course,  had  to  be  removed, 
and  the  ground  brought  somewhat  to  a  level  surface  before 
the  foundations  of  the  house  could  be  dug ;  these  were  then 
cut  out  of  the  firm  undisturbed  clay  below,  and  the  build- 
ing operations  commenced.  Mrs  Davidson  had  her  own 
peculiar  ideas  of  what  were  to  be  the  special  conveniences  of 
her  new  cottage,  and,  accordingly,  she  caused  tno  small  pits  or 
cellars  to  be  dug  in  the  floor  of  the  kitchen,  at  no  great  dis- 
tance from  the  back  wall  and  Brcplace,  which  were  to  be 
covered  over  with  wooden  lids  or  doors,  and  in  them  coals  or 
other  necessary  articles  were  intended  to  be  kept.     Cui 
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enough,  it  was  in  the  process  of  digging  ont  one  of  these 
sunken  cellars  that  the  black  extremity  of  this  piece  of  me- 
teoric iron  was  noticed  sticking  in  the  clay,  at  a  depth  of  some 
three  or  four  feet  from  the  floor  of  the  house.  These  pits 
were  dug  oiit  of  the  ground,  close  by  the  boundary  of  the 
garden,  on  that  part  of  it  formerly  covered  by  the  bro&d 
mound  of  earth,  or  old  turf  wall,  which  formed  the  original 
fence.  (The  site  of  this  house  is  well  seen  in  the  Ordnance 
Survey  Map  of  the  village,  in  the  amall  division  No.  2211.) 

The  unusual  appearance  and  groat  weight  of  the  black-look- 
ing stone  attracted  the  attention  of  Mr  George  Burnet,  one  of 
the  masons  employed  at  the  work  ;  and  as  he  had  a  taste  for 
collecting  anything  peculiar,  he  carried  it  to  his  own  cottage, 
which  was  only  a  few  doora  farther  down  the  village.  Mr 
George  Burnet  died  in  1842,  and  Francis  hia  brother  suc- 
ceeded to  the  cottage  and  garden,  which  he  still  occupies. 
Some  time  after  a  stone  wall  was  built  round  this  cottage  gar- 
den, and  as  apecimens  of  different  kinds  had  been  collected, 
an  old  stone  trough,  which  happened  to  be  in  the  way,  was 
laid  on  its  side  and  built  into  the  wall,  forming  thus  a  sunk 
recesa,  where  those  various  specimens  which  were  considered 
scarcely  ornamental  enough  to  be  kept  in  the  dwelling  house, 
could  be  placed  in  safety  ;  and  here  this  mass  of  meteoric  iron 
has  lain,  for  five-and-thirty  years ;  eshihited  from  time  to  time, 
with  the  other  curiositiea,  to  any  chance  visitor  whose  fancy 
might  lead  him  to  examine  them. 

Francis  Burnet  is  an  intelligent,  observing  man,  and  to  him 
I  was  formerly  indebted  for  collecting  some  of  the  Roman 
relics  which  were  found  in  the  neighbouring  flelds.  "When 
residing  in  the  district  last  summer,  I  visited  the  village,  to 
learn  if  anything  new,  or  rather  old.  had  been  observed  in  the 
course  of  the  agricultural  operations  of  the  last  few  years; 
and  my  attention  was  soon  attracted  to  the  small  collection  of 
specimens  in  Mr  Burnet's  garden,  1  was  at  once  struck  with 
the  very  peculiar  appearance  of  this  mass  of  metal,  which  we 
removed  to  the  burn  side  at  the  foot  of  the  garden,  to  get 
washed  and  inspected  more  carefully.  I  then  learned  the 
historyof  i ts  discovery,  already  so  minutely  detailed,  and  after- 
wards inspected  the  locality  itself,  being  anxious  to  collect 
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and  pnt  on  record  all  the  incideiita  relating  to  thia  Bpecimen, 
which  I  was  inclined  to  think  might  turn  out  to  be  a  maBs  of 
Meteoric  Iron.  A  hammer  was  got,  and  one  of  its  comers 
was  slightly  abraded ;  this  showed  the  pure  metal  of  which 
it  seemed  to  be  composed  ;  and  its  great  weight,  as  compared 
with  its  size,  proved  that  it  must  consist  almost  entirely  of 
metal ;  it  was  therefore  no  ore  of  iron-  While  its  peculiar 
shape  was  totally  unlike  that  of  any  kind  of  manufactured 
metal—  for  its  hardness,  and  closeness  of  grain,  suggested  that 
it  resembled  hainmered  iron,  or  steel ;  the  district  however, 
was  no  iron-producing  one,  and  forges  of  greater  size  than  that 
of  the  village  blacksmith  were  quite  unknown,  and  its  history 
pointed  to  a  period  probably  long  before  historic  times.  I 
was  therefore  convinced  the  specimen  was  native  iron ;  and 
from  the  very  great  rarity  of  this  metal  in  any  quantity,  and 
the  fact  of  its  being  found  buried  in  the  clay  bank,  there 
appeared  to  be  little  doubt  it  was  of  meteoric  origin.  Stat- 
ing my  conclusions  to  Mr  Burnet,  and  my  anxiety  to  get 
possession  of  the  iron  for  a  more  careful  and  decisive  exami- 
nation, he  kindly  agreed  to  let  me  have  it  for  this  purpose. 
Accordingly,  it  was  arranged  it  should  be  immediately  for- 
warded to  my  residence,  that  I  might  take  it  with  me  on  my 
return  to  Edinburgh,  for  a  complete  determination  of  its  true 
character  and  peculiarities.  On  mentioning  to  Mr  Burnet  my 
astonishment  that  no  person  had  ever  called  attention  to  this 
very  singular-looking  piece  of  metal,  the  true  character  of 
which  had  been  so  long  overlooked,  I  was  informed  that,  some 
three  or  four  years  before,  the  Kev.  Dr  Rogers  of  Stirling,  when 
on  a  visit  to  Newstead  in  search  of  Roman  remains,  among 
other  things  had  examined  it,  and  seemed  to  take  a  somewhat 
similar  view  to  mine  of  its  origin  ;  but  nothing  having  been 
said  or  done  to  settle  the  apparently  very  doubtful  question, 
Mr  Burnet  had  thought  no  more  about  the  matter 

On  bringing  the  mass  to  Edinburgh,  it  was  shown  to  vari- 
ous friends,  who  at  once  agreed  with  me  there  was  little 
doubt  of  its  meteoric  character.  With  Mr  Alexander  Bryson 
and  Dr  M'Bain's  kind  assistance,  an  abrasion  was  made  on 
its  surface,  and  the  nitric  acid  test  applied,  when  a  slight 
appearance  of  the  peculiar  and  characteristic  etching  became 
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*i  s  Kale  cf  Ibe  BeU]  «ac  tk^ Bed ol^ mud  put  into 
t^baadj«rik')bmjlVj«M>.leebmr<iaCWiiusb7,«illi- 

0«t  lettiag  biiD  kasv  he  knmj.aad  he  iaEaimed  me  the  filing* 
eosmtcd  «r  tna,  vitfc  ■  pnpactMB  cf  Bidcl.  Nrntire  iron  <rf 
tenectrial  «ri^  l>en£  alaost  eWnaOj  P*'^t  si*^  nerer  ««t- 
toiaing  Mj  proportioB  <<^  Bwkd,  (he  BUB  of  iron  wms  tberefon 
<^  meteorie  oii^ai,  beisg  aa  aDoy  of  inn  aad  nkkel ;  the  latter 
gncrallj  eziftiitg  in  my  fasD  propertion  to  the  former. 

The  peenliir  ihape  lad  affcanaee  trf"  this  maas  of  metal 
itaelf,  M  entirelj  anlike  anj  baadivorfc  of  man,  was  indeed 
ahMct  proof  ea«a^  to  ouaj  irf'  its  meteoic  character,  of 
whi^  hoverer,  there  vas  now  no  room  tor  doubt. 

The  rabeeqnent  steps  taken  to  leam  the  special  peenliari- 
ties  of  its  stmctare  and  ehenieal  analjiis  bare  bow  to  be 
detuled. 

Section  of  Meteoric  Iro»- — ^^le  inm  was  cot  longitndi- 
nallj  into  two  portions,  \>j  Mr  Yoang,  li^idar;,  aa  I  was 
anxions  to  see  whether  anj  difference  of  stmetore  existed  in 
say  part  of  the  mass,  or  whether  carities  eoDtaining  olivine 
coold  he  detected.  Nothing  of  this  kind,  however,  waa  dis- 
closed, the  mass  being  equally  solid,  dense,  and  steel-like  in 
its  appearance  tbronghont,  and  the  coloor  beaadfolly  bright 
and  white,  like  steel.  With  Mr  Alexander  Bryaon's  assiat 
ance,  and  a  new  steel  file,  I  next  int>ceeded  to  rub  down  as 
moeb  of  the  surface  of  one  of  the  pieces,  aa  would  suffice  for  a 
Urlv  detailed    chemical    aualysis   being   made;  and  i 
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I  longest  diameter.  Its  hardness,  as  shown  by  a  graving 
tool,  was  greatest  next  its  outer  surface — the  inner  iiortions 
being  apparently  softer,  and  more  open  in  texture,  while  the 
prisiu-like  point  was  tougher  before  the  tool,  and  more  like 
hammered  iron  ;  the  explanation  probably  being — that  this 
peculiarity  was  due  to  the  shock  of  the  fall  being  given  prin- 
cipally to  this  part  of  the  mass ;  and  also,  to  its  being  sud- 
denly cooled  by  the  contact  of  its  surface  with  the  earth  in 
which  it  was  found  buried. 

The  61ing8,  of  which  about  a  troy  ounce  were  procured, 
were  black,  and  showed  little  of  the  shining  metallic  appear- 
ance of  pure  iron. 

Chemical  Analysis. — The  filings  were  sent  for  examina- 
tion to  Dr  Murray  Thomson,  who  gives  details  of  their  com- 
position in  his  8Hbse((uent  communication-  (See  Analysis  of 
Meteorolite,  by  Dr  Murray  Thomson.) 

Teat  of  Etching  by  Acid. — Each  portion  of  the  iron  has 
been  partially  etched  with  the  acid  used  by  engravers  on  steel, 
which  consists  of  equal  parts  of  nitric  and  acetic  acids;  and 
the  etched  Burfaces  show  the  rough,  irregular,  projecting  lines 
of  the  crystalline  structure  of  the  mass,  which  have  been 
apparently  but  slightly  acted  on  by  the  acid,  from  the  pre- 
sence of  nickel ;  the  dark  lines  and  spaces  showing  where  the 
acid  bas  acted  with  greater  effect.  The  acid  was  applied  in 
the  usual  way  for  etching,  and  appeared  to  bite  all  at  once, 
and  that  pretty  deeply;  it  was  then  removed,  the  surface  of 
the  metal  washed,  and  the  acid  reapplied,  when  it  acted  very 
slightly,  and  soon  ceased  to  act  altogether,  not  biting  any 
deeper  into  the  surface  of  the  metal.  The  rough  etched  sur- 
face is  characteristic  of  meteoric  iron,  various  bright  lines  or 
points  being  observed  in  the  fine  frosted  like  appearance  of 
the  crystalline  or  fibrous  surface  of  the  metal.  This  etched 
surface  is  finer  and  more  minute  in  its  texture  than  that  of 
any  meteoric  irons,  the  etchings  of  which  I  have  been  able 
to  examine,  suggesting  a  more  minute  subdivision  of  the 
particles  of  the  iron  and  nickel,  and  a  more  general  mixture 
of  the  nickel  through  the  mass.* 
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tially  surrounded  the  mass,  that  this  furrow  had  penetrated 
much  deeper  than  waa  Buspected,  and  that  the  few  scattered 
dark  spots,  ]ike  corrosions  on  the  polished  surface  of  the  eec- 
tioDB,  were  the  termination  of  the  inner  portions  of  this  yerj 
furrow,  part  of  the  decay  of  which  might  be  caused  by  the 
exposure  and  weathering  the  mas3  had  undergone,  in  the  five- 
aiid-thirtj  years  of  its  existence  on  the  surface  of  the  earth  ; 
the  origin  of  the  furrow  being  due  to  the  lobulated  arrange- 
ment of  the  mass. 


Impreuloa  of  Etcbed  Surface  of  the  Meteoric  It 


Weight  and  Specific  Gravity/  of  each  of  the  Sections  of  the 
Meteorite.— ^Dt  JFurray  Thomson  has  furnished  me  with  the 
following  notes  of  the  weight  and  specific  gravity  of  the  dif- 
ferent portions  into  which  the  meteorite  is  now  divided; — 

"  I.  Of  the  halves  into  which  the  iron  was  cut,  one  was 
rather  larger  and  heavier  than  the  other,  and  weighs  : — 
In  air,       18  lbs.  2  oz.    7J  drs.     (Avoir.) 

*In  water,  15   „     5  „   12J    „ 
Its  specific  gravity  is  therefore     .  .         6499 

"  II.  The  smaller  half,  now  broken  into  two  portions, 
weighs : — 

1.  The  larger  or  pointed  portion, 

In  air,       7  lbs.  9  oz.  8J  drs.  (Avoir.) 
In  water,  G   „    7   „   8      „  „ 

Specific  gravity,  .  .  .      67400 1 
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2.  The  smaller  rounded  or  lobed  portion, 

In  air,      5  lbs.  10  os.  2^  dra.    (Avoir.) 
In  water,  4  „     11  „   9J     „ 
Specific  graTity,  .      6-1919" 

The  difference  in  the  specific  gravity  of  the  balres  of  the 
meteorite  may  probably  be  explained,  by  the  presence,  in  the 
smaller  portion  of  the  mass,  of  the  principal  part  of  the  large 
farrow  already  referred  to — filled  np  with  earthy-looking 
matt«r*  of  lighter  specific  gravity. 

In  conclusion,  I  may  add  a  few  notes  on  the  general  sub- 
ject of  Meteorites  or  Aerolites. 

Theories  of  the  Source  or  Origin  of  Meteoritea. — Various 
theories  have  been  at  difiierent  times  bronght  forward  to  ac- 
count for  the  presence  of  meteorites  or  aerolites,  these  strange 
and  apparently  accidental  visitors. 

These  theories  may  be  arranged  in  two  great  diiisions ;— • 

first.  The  terrestrial  sonrces — the  source  or  origin  of  these 
bodies  being  supposed  to  belong  to  oar  earth  ;  and,  ueondly, 
The  cosmical  sources,  which  derive  their  origin  from  bey<Hid 
our  earth.  These  again  may  be  each  subdivided  into  two 
sections,  or  classes,  as  follows  : — 

I.   TEaaSSTRIAL  SOOBOBS. 

1,  Volcanic — from  the  volcanoes  of  the  earth. 

2.  Atmotpheric — from   their  supposed  formation  in  the 
otmosphere  of  our  earth. 


On  a  Mass  of  Meteor  ie  Iron.  407 

lihe  earth's  orbit,  being  now  generally  considered  as  the  view 
which  meets  and  explains  most  easily  the  peculiarities  of  their 
structure  and  appearance.  For  expositions  of  some  of  the 
various  theories  on  these  subjects,  I  need  only  refer  to  the 
well-known  memoirs  of  Professors  C.  U.  Shepard  and  J.  L. 
Smith,  M.D.,  of  America,*  and  especially  of  Mr  Robert  Philips 
Greg,t  of  Manchester.  M.  Haidinger,  director-general  of  the 
Geological  Survey  of  Austria,  has  also  published  his  views  on 
the  origin  of  aerolites,  in  a  recent  communication  to  the  French 
Academy  of  Science. 

Catalogues  of  Meteors  and  Meteorolites. — Catalogues  de- 
tailing the  particulars  of  all  known  meteors,  aerolites,  &c., 
have  been  from  time  to  time  published.  I  may  refer  to 
those  given  in  the  Reports  of  the  British  Association,  and  to 
the  very  complete  list  by  Mr  R.  P.  Greg  in  the  Report  of  the 
year  1860. 

Aerolites  may  be  supposed  to  have  fallen  on  our  earth  from 
the  earliest  periods  of  its  history.  I  am  not  aware,  however, 
of  any  instances  that  have  been  noticed  connecting  their  ex- 
istence with  the  earlier  or  geologic  history  of  our  globe.  In 
the  sacred  Scriptures,  such  expressions  as  the  great  stones^ 
and  the  hailstones,  that  were  cast  down  from  heaven,  on  the 
enemies  of  Israel,  on  the  memorable  occasion  when  an  appa- 
rent interruption  of  the  earth's  motion  took  place  (Joshua  x. 
11)  ;  and,  again,  the  use  of  such  terms,  as  coals  of  fire^  in 
addition  to  the  lightning,  by  the  Psalmist,  when  speaking  of 
the  wonders  of  the  Almighty  (Ps.  xviii.  12,  13),  suggest,  at 
least,  the  possibility  of  an  allusion  to  these  mysterious  bodies 
at  that  early  period. 

Meteoric  Stones  worshipped, — In  the  book  of  Acts  (xix. 
35)  we  have  reference  made  to  the  image  of  the  Diana  of 
Ephesus,  which  fell  down  from  Jupiter,  undoubtedly  an  aero- 
lite. The  fall  of  one  of  these  bodies  among  an  ignorant  and 
superstitious  people,  with  its  attendant  phenomena  of  fire  and 
explosion,  would  naturally  be  considered  as  a  message  from 
the  gods,  and  especially  from  the  presiding  deity  of  the  dis- 
trict. Various  instances  of  falls  of  this  kind  are  noticed  by 
ancient  authors,  whose  statements  we  have  no  reason  alto- 
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^tder  lo  Uti^lwn.  W«  iiaT«  klM  tmiiiii  hi  of  the  fill  of 
»«inilhef  Rie>'.«<l*ri  is  <«r  9«x  daj,  Mug  fodoved  bj  similar 
RS«hc  w  hi  &  cue  tt'jatxM  It  iL>  B«t.  BMlm  Powell,  M.A., 
A«^  IB  kif  fitryxx  'jBi  )i.«Kn  v>  iLe  Bndefa  AssociAtion  in 
l^Td;  '<f  k  BK«rt>^iL]  ss  I>3C«^is,  Dear  l>mdiuiah,  in  1815. 
s1m«  tl»  uuiT«i  v^ir^jffxd  it.  u>d  cosBcnced  snbBcriptions 
(*»  tnnrBf  s  test^  '.Ttr  ti.  Tvji  fUjom  fell  at  Parnallee, 
Mar  Sfftino,  ia  IS-vT :  aad  iMdr  fall  vu  r>>llowed  bj  exactly 
lite  sK^t  rmhs — ?r>«li  of  »adres  v/nhipping  the  larger 
Etooe,  "  a^  Ui«  ixA^  '>f  i^*ir  dritr,  which  had  fallen  from 
heaTea"  (kc  SflUniaa't  Asericaa  JonrDal  of  Science,  No.  32, 
>'«ir.  1861;.  One  ^  ih««e  it.j«3  weighs  1-30  lbs.,  and  is  the 
largevt  meteoric  sooe  kn^/wn :  ii  is  now,  I  am  glad  to  saj, 
deponted  in  the  British  Ma*eum. 

There  secmc  little  doabt  that  metc^c  falls  were  one,  at  least, 
of  the  eaoaet  of  the  Etone-worship  nS  the  ancients,  instances 
of  which  are  represented  on  their  coins,  under  canopies  or 
shrines.  The  Diana  of  £phe:siu  is  not  represented  in  this 
way,  altboogh  on  an  ancient  medallion  giren  as  an  illnstratioD 
to  a  learned  paper  on  the  Coins  of  Epbesos,*  b;  Mr  J.  T.  Aker- 
man,  and  stmck,  he  supposes,  for  those  who  came  to  wonder 
and  to  worship  at  her  shrine,  there  ia  a  rude  mnmmy-Iike 
figore  of  the  goddess,  and  on  its  head,  if  not  simplj  an  im- 
perfect modius,  with  which  she  is  often  represented,  something 
which  reminds  one  of  the  rer;  distinctive  shape  of  a  mete- 
oric stone  or  aerolite. 
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the  question  of  the  distribution  of  aerolites.  Had  we  such  a 
map,  we  could  judge  at  a  glance  whether  meteoric  falls  were 
generally  pretty  uniform  in  their  distribution  over  the  earth, 
according  to  Mr  Greg  ;  or  whether  there  are  any  signs  of  the 
local  aggregation  of  these  bodies  in  particular  districts,  as  in 
the  two  so-called  meteoric  zones  of  Professor  Shepard. 

Have  Meteoric  Falls  any  relation  to  Terrestrial  Mag- 
netism f — We  already  possess  maps,  giving  us  the  rain-fall 
over  the  world;  and  what  a  pleasure  it  is,  when  studying 
them,  to  be  able  to  turn  to  other  maps  of  allied  phenomena, 
as,  for  example,  the  map  of  the  winds,  and  to  see  at  once  how 
these  different  agencies  act  and  react  upon  each  other,  and 
how  the  one  map  helps  to  explain  to  us  the  other.  If  we  had 
our  map  of  the  aerolite  falls,  could  we  turn  to  any  other  map 
in  our  physical  atlas  that  would  help  us  to  understand  them 
any  better?  1  cannot  tell — but  would  be  greatly  interested 
in  examining  and  comparing  with  it  the  maps  illustrating  the 
difficult  subject  of  our  terrestrial  magnetism,  and  would  be 
anxious  to  see  whether  the  one  threw  any  light,  or  appearance 
of  light,  at  all  on  the  other.  To  enable  me  the  better  to  judge 
of  this,  I  would  carefully  distinguish  all  metallic  from  earthy 
meteoric  falls,  and  would  be  curious  to  observe  whether  the 
apparently  irregular  scattering  of  the  former  over  the  world 
could  be  seen  to  bear  any  particular  relation  to  the  various 
centres  of  greater  magnetic  force. 

There  are  four  poles  or  maxima  of  magnetic  attraction  known 
to  exist  in  our  earth,  a  stronger  and  a  weaker,  in  the  northern 
hemisphere ;  and  also  a  stronger  and  a  weaker  pole  in  the 
southern  hemisphere.  Supposing  I  have  correctly  stated  these 
views  of  our  terrestrial  magnetism,  it  does  seem  interesting 
to  find  an  observer  like  Professor  Shepard  coming  to  the  con- 
clusion, from  entirely  different  data,  of  the  existence  of  the 
two  meteoric  zones,  which  at  once  attract  me,  by  their  position 
appearing  to  bear  some  relation  to  these  northern  poles  of 
magnetic  force.  He  tells  us,  he  finds  the  meteoric  zone  of  the 
old  continent  rather  strangely  translated  farther  to  the  north 
than  that  of  the  American  continent ;  this  seems  also  to 
show  a  relation  between  terrestrial  magnetism  and  these 
meteoric  falls,  as  it  is  stated  that  the  northern  pole  of  mag- 
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oetie  foKe  of  the  Old  World  (the  wesker  of  tlie  two),  lie* 
a  good  many  degrees  futber  nortb  thui  that  of  the  Nev 
World. 

Another  fact,  whiob  is  rather  a  paiiling  one,  is  the  rerj 
great  relative  proportion  of  metaUie  falls  which  have  been 
discovered  in  America,  as  compared  with  an;  other  part  of  the 
known  world — thirty-two  meteoric  irons  having  been  found 
in  the  United  States,  according  to  Professor  Shepard,  twenty- 
three  of  which  are  included  in  his  meteoric  sone.  While 
only  foarteen  meteoric  irons  (whose  time  of  fall  is  unknown) 
bare  been  recorded  as  found  in  the  Old  World,  and  eleven  of 
these  falls  are  included  in  its  so-called  meteoric  sone.*  Hr 
(.treg  ^Tcs  the  number  of  localities  of  meteoric  irons  in  the 
Western  Hemisphere  as  fifty-seven  ;  those  of  the  Eastern 
Hemisphere  being  twenty-seven.f  Various  explanations  have 
b(H'n  given  of  these  facts  ;  it  is  rather  curious,  however, 
to  observe,  that  in  the  New  World,  we  have  the  greatest 
number  of  metallic  falls,  apparently  in  the  neighbourhood  of 
the  very  locality  where  the  magnetic  force  is  described  as 
being  in  a  maximum  in  the  northern  hemisphere.  T^m 
metallic  falls  of  the  Old  World  seem  also  to  bear  a  rela- 
tion to  the  other  northern  magnetic  pole ;  though,  from  its 
foh-t*  of  attraction  being  relatively  weaker,  it  may  be,  the 
ntiuiWr  of  these  metallic  aerolites  here  is  less,  and  the  con- 
ceulraiiou  of  them  together  would  also  appear  to  bo  less;  the 
ifteorites  straggling,  iii  ttn.-ir  deposition,  to  greater  diatances 
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still  these  are  only  minor  influences,  the  great  magnetic  force 
of  the  earth  being  situated  exclusively  in  itself.  Now,  in  my 
ignorance  mayhap  of  the  question,  it  does  not  seem  to  me  to 
be  a  thing  past  belief,  that  when  the  earth  in  its  orbit  comes 
into  the  neighbourhood  of  the  region  in  which  these  aerolites 
are  now  believed  to  exist ;  and,  when  their  occasional  proxi- 
mity is  close  enough  to  bring  the  attractive  powers  of  the 
earth — the  greater  mass,  to  overbear  that  of  the  smaller — the 
aerolite  ;  besides,  the  mere  attractive  force  of  gravity  dragging 
it  down  to  the  earth,  that  mysterious  agency,  the  earth's  mag- 
netic attraction,  should  also  come  into  operation ;  and,  that 
a  greater  influence  should  of  course  be  exerted  over  those 
bodies  which  are  purely  metallic,  the  component  parts  of  which 
being  also  magnetic,  are  all  strongly  acted  on  by  this  mag- 
netic influence  ;  so  that,  as  the  daily  revolution  of  our  world 
takes  place,  the  metallic  meteoric  falls  would  especially  occur, 
as  near  as  possible,  to  the  poles  of  the  greatest  magnetic  force ; 
or  at  least  as  near  as  would  be  compatible  with  the  power  of 
the  other  forces  which  might  assist  in  attracting  them  to  the 
surface  of  the  earth.  The  possible,  shall  I  say  probable,  result 
being,  that  metallic  meteorites,  other  things  being  equal,  would 
be  found  clustering  in  greatest  numbers  near  the  points  of  the 
earth's  greatest  magnetic  force,  at  the  time  of  their  fall ;  and, 
the  stony  meteorites,  attracted  magnetically  in  a  less  degree, 
would,  from  the  more  general  causes  of  their  attraction,  be 
spread  more  abroad  over  the  general  surface  of  the  globe. 

Of  course  the  poles  or  points  where  the  magnetic  force  is  in 
a  maximum  state,  in  the  southern  hemisphere,  would  also 
have  their  share  of  these  metallic  masses ;  but  with  these 
regions  we  are  comparatively  unacquainted,  and  must  not 
forget  the  greater  presence  of  water — the  sea — in  this  part  of 
the  world,  which  hides  at  once  any  meteoric  fall  that  might 
take  place  on  its  surface.  Metallic  meteorites,  however,  are 
not  altogether  unknown  in  Australia,  two  very  large  masses* 
having  recently  been  discovered  within  some  twenty  miles  of 
Melbourne.  A  friend  of  mine,  just  returned  from  Melbourne, 
tells  me  he  has  seen  portions  of  them,  and  they  somewhat  re- 
semble the  piece  of  iron  I  have  exhibited. 

*  One  at  least  of  these  masses  has  been  iatoly  secured  for  the  British  Museum. 
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rAo  opportunity  was  also  taken  nf  repeating,  on  one  of  ttio 
polished  slices,  tlie  etehing  with  acid,  to  see  if  it  was  possible 
to  get  a  more  distinct  display  of  its  peculiar  crystalline  struc- 
ture, by  watcbing  the  action  of  the  acid  on  the  metal.  In  place 
of  using  the  mixed  nitric  and  glacial  acetic  acids  of  the  steel 
engraver,  aa  was  formerly  done,  nitric  acid  alone  was  used ;  but 
little  or  no  effect  was  produced,  with  the  exception  of  a  very 
slight  etching  on  the  part  first  touched.  The  nitric  acid  was 
then  diluted  with  about  an  equal  quantity  of  water,  and  on 
its  being  again  applied  to  the  metal  a  rapid  action  took  place, 
with  a  considerable  evolution  of  gas,  and  a  brownish  or  dark- 
coloured  matter  (carbonaceous  1)  was  seen  to  rise  and  mix  with 
the  acid  solution,  not  from  the  coating  protecting  the  rest  of 
the  metal,  hut  from  the  bitten  surface  of  the  mttal   itself. 


The  presence  of  this  brown-coloured  matter  is  stated  not  to  be 
observed  when  ordinary  steel  is  etched.  Instead  of  making, 
as  before,  a  large  etched  patch  at  the  line  of  separation  or 
fracture,  of  the  rounded  and  pointed  portions  of  the  mass  of 
iron,  a  small  patch  was  etched  near  tJie  middle  of  the  rounded 
or  lobed  portion  (fig,  1),  and  this  displays  very  distinctly  the 
characteristic  and  beautiful  frosted-like  lines  of  crystallization, 
crossing  one  another  at  various  angles.  As  formerly  stated. 
these  lines  are  finer,  or  more  minute,  than  in  many  meteoric 
irons.  This  finer  texture  seems  to  be  also  present  in  other 
brittle  irons;  at  least  it  is  mentioned  aa  occurring  in  those 
described  by  Professor  Shepard  in  his  Report.  (See  "  Silli- 
raan's  American  Journal,"  1847.)  I  am  inclined  to  think  it 
noprobable  that  this  fine,  or  Icss-distinctly  marked  ter 
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ma;  be  stmpi;  dependent  on  the  rapid  cooling,  or  an;  other 
e»nee  which  gives  the  iron  its  brittle  character.  Another  patch 
of  etching  was  made  near  the  narrow  extremity  of  the  pointed 
portion  of  the  mass  (fig.  2).  Here  the  crystalline  stroctare 
of  crossing  lines  is  less  distinct,  the  metal  being  apparently 
more  granular  in  its  texture,  and  exhibiting  a  seriea  of  shining 
points.  The  action  of  the  dilated  acid  on  the  metal  was  closely 
waidivd.  and  was  stopped  occasionally,  so  as  to  preserve  the 
appearance  of  the  etching,  when  its  character  was  moat  dis- 
tinct. Wax  sqneexes  and  electrotype  casts  were  taken  from 
thcM  etched  sorfaces,  and  are  here  printed  from  as  woodcuts 
(figs,  t,  2).  They  may  therefore  be  compared  with  that  figured 
before,  which  was  taken  in  a  similar  way  from  the  central  part 
of  (he  meteoric  iron. 

A  portion  of  this  meteoric  iron,  with  plaster  oast  of  the 
entire  mass,  are  now  preserved  in  the  Natural  History  Mu- 
seum, Edinburgh  ;  the  principal  part  of  Uie  iron  is  in  the 
British  Musetun,  London.] 


Atudyitvftlt  McUoroliU  dMcrSiedin  the  fortgoimg  paptr  bt/  Dr  Jokn 
Altxaitdtr  Smitk.  Bj  Uvaut  Tbomsoh,  H.D,  F.C^.,  LeetnrN 
oa  Chomiitrj. 

In  giving  a  chemical  description  of  this  remarkable  mass 
of  meteoric  iron,  I  have  to  call  attention,  in  the  first  place,  to 
its  Specific  Gravity ;  the  process  of  taking  wbicb  was  first  per- 
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specific  gravities  of  iron  and  nickel  meteorolites  as  ranging 
from  6'6  to  8*00.  After  the  mass  had  been  divided,  the 
specific  gravity  was  taken  in  a  similar  manner  to  the  above, 
and  the  larger,  heavier,  and  more  solid  half,  gave  a  specific 
gravity  of  6*499;  the  smaller  and  lighter  half,  as  already 
mentioned  by  Dr  Smith,  having  been  broken  in  two,  the  pro 
cess  of  taking  the  specific  gravity  was  repeated  on  each  of 
these,  with  the  following  results : — 

The  smaller,  rounded,  or  lobed  portion  gave,  6-1919 
The  larger,  or  pointed  portion  of  the  mass,     6*7400 

The  higher  specific  gravity  of  the  pointed  portion  is  appa- 
rently accounted  for  by  its  having  been  compressed  more  than 
the  other  parts.  Dr  Smith  hus  also  noticed  that  this  portion 
was  stated  to  be  tougher  before  the  edge  of  the  graver. 

The  analysis  was  made  on  some  filings  of  the  mass  obtained 
before  polishing  the  surfaces  of  the  halves.  I  should  have 
preferred  for  this  purpose  a  sample  derived  from  various  parts 
of  the  mass,  bnt  this,  it  would  appear,  was  not  easy  to  obtain 
without  endangering  the  good  appearance  of  the  meteorolite. 

There  is  no  point  in  the  analysis  calling  for  special  descrip- 
tion, except,  perhaps,  the  determination  of  the  nickel.  This 
mietal  was  estimated  by  dissolving  a  known  weight  of  the 
meteorolite  in  hydrochloric  acid,  and  after  separation  of  the 
gangue  of  carbon  and  silica,  the  iron  was  peroxodized  by  heat- 
ing with  nitric  acid,  and  then  the  iron  oxide  was  precipitated 
by  carbonate  of  baryta,  and  the  excess  of  baryta  afterwards  re- 
moved by  sulphuric  acid.  The  precipitate  of  sulphate  of 
baryta  was  separated  by  filtration,  and  the  filtrate  presented  a 
decided  green  colour,  which  on  concentration  was  deepened, 
showing  the  amount  of  nickel  it  contained  to  be  considerable. 
The  nickel  in  this  solution  was  then  precipitated  and  weighed 
as  oxide.  To  arrive  at  a  good  result,  it  was  necessary  to 
operate  on  as  much  as  60  or  70  grains  of  the  meteorolite.  In 
the  course  of  this  process  other  metals,  such  as  manganese, 
chromium,  cobalt,  as  well  as  magnetic  oxide  of  iron,  &c.,  were 
carefully  sought  for,  but  no  trace  of  them  could  be  discovered. 
The  qualitative  analysis,  therefore,  showed  the  presence    " 
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It  has  been  already  stated  that  the  portion  of  the  meteorite 
used  for  analysis  was  that  obtained  by  filing  the  exposed 
faces  of  its  halves ;  it  might  therefore  be  objected,  that  the 
material  so  procured,  at  least  from  the  harder  portion,  was 
likely  to  be  mixed  with  particles  of  the  file  used,  and  especi- 
ally that  the  percentage  of  the  carbon  in  the  meteorite  might 
thereby  come  out  too  high.  It  certainly  cannot  be  denied 
that  minute  particles  of  the  substance  of  the  file  would  mix 
with  the  filings  ;  but  from  the  texture  of  the  mass  these  must 
have  been  but  a  very  trifling  proportion,  compared  to  the  bulk 
of  the  filings.  To  be  certain,  however,  that  no  substantial  error 
had  crept  in  from  this  source,  another  determination  of  the 
carbon  and  silica  was  made  on  a  solid  piece  of  the  meteorite, 
the  result  being  to  show  the  presence  of  these  constituents  in 
the  following  proportions  : — 

Carbon,  ....         0*56  per  cent. 

Silica, 0-90        „ 

These  new  percentages  being  so  close  to  the  last,  we  may 
regard  the  first  analysis  as  quite  correct.] 

III.  On.  Professor  M*Coy*8  Ray  ivithout  a  name,  taken  in  the  Firth  of 
Forth,  May  1861.  By  William  S.  Young,  Esq.  (The  Specimen  was 
exhibited.) 

After  carefuUy  examining  several  authorities,  I  have  come 
to  the  conclusion,  that  this  ray  is  the  same  as  one  described, 
but  not  named,  by  Professor  M*Coy,  in  the  "  Annals  of 
Natural  History,"  vol.  vi.  p.  405,  and  which  Yarrell,  quoting 
Thomson,  places  under  the  species  of  Sandy  or  Cuckoo  Ray. 
Couch,  in  his  work  on  the  "  History  of  the  Fishes  of  the 
British  Islands,"  now  coming  through  the  press,  arranges 
them  as  two  distinct  species,  and  neither  description  coin- 
cides with  the  specimen  now  before  us. 

The  specimen  M*Coy  got  in  Dublin  bay  was  considerably 
larger  than  this  one,  being  17  to  18  inches  long,  and  9  to 
10  inches  broad.  He  says  its  outline, — the  semicircle  of 
spines  or  inner  margin  of  the  eye,  and  the  spines  at  the  tip 
of  the  snout,  are  the  same  as  in  the  Sandy  Ray  ;  and  that  it 
resembles  the  Sand  or  Homelyn  Ray,  in  having  one  Sf 
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each  pectoral, — that  is,  a  circular  spot  of  chocolate  brown, 
surrounded  by  a  circle  of  white  iiregolor  spots,  and  some 
irregular  white  markings  in  centre,  instead  of  the  numeroaa 
small  white  markings  of  the  Sandy  Baj.  It  differs  from 
the  Sandj  Bay,  in  having  the  surfaceof  the  body  covered 
vrith  minute  spines,  directed  backwards, — :the  Sandy  Bay 
being  smooth,  although  Yarrell  describes  it  as  covered  wi^ 
spines.  This  specimen  also  differs  from  the  Sandy  Bay  in 
its  tail  being  long,  whereas  in  the  latter  it  is  remarkably 
short ;  and,  having  the  characteristic  outline  anddispoeition 
of  the  spines  of  the  Sandy  Bay,  easily  distiogoishes  it  from 
the  Sand  or  Homelyn  Bay. 

M'Goy  thus  gives  the  description  of  his  fish,  which  so 
closely  ^reee  with  this  specimen,  that  except  in  one  or  two 
minor  particulars  they  appear  to  be  the  same  species : — 

"  Spiracles  immediately  behind  the  orbits.  Skin  rough 
above,  with  the  spines  largest  on  the  anterior  margin  of  the 
pectorals.  Semicircle  of  six  or  eight  spines  round  the  inner 
margin  of  the  orbits,  and  a  few  on  the  top  of  the  snout ; 
four  short  rows  about  or  a  little  before  the  middle  of  the 
back  (these,  I  think,  are  the  transverse  rows  forming  the 
triangle  at  the  upper  extremity  of  the  rows  of  large  spines) 
two  rows  equally  large  spines  down  each  side  of  the  tail 
fonr  rows  of  large  spines  on  the  tail  pointed  backwards 
central  line  comparatively  unarmed  ;  all  the  larger  epinea 
raJiated  at  their  base-     Pectorala  more  abruptly  rouuded  off 
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an  equilateral  triangle  of  large  spines,  all  turned  backwards 
at  an  angle  of  about  50^  except  the  two  large  spines  at  the 
extremities  of  the  base,  which  are  nearly  upright.  From  the 
base  of  this  triangle  down  the  back  to  the  tail  there  are  three 
rows  of  large  spines,  one  on  the  central  line,  and  one  on  each 
side  of  it ;  and  outside  of  these  are  a  considerable  number 
of  somewhat  smaller  spines  irregularly  placed.  From  the 
commencement  of  the  tail  to  half-way  to  the  tip  there  are 
three  rows  of  spines  on  each  side,  the  intermediate  row  being 
the  smallest,  and  the  only  one  continued  to  the  extremity  of 
the  tail  The  central  line  is  armed  with  spines  throughout 
its  whole  length.  The  under  part  of  the  tail  is  smooth,  but 
at  the  margins  thickly  studded  with  a  row  of  small  spines. 
The  whole  of  the  large  spines,  with  the  exception  before 
mentioned,  are  directed  backwards,  at  an  angle  of  about  60". 
The  spines  on  the  central  line  are  not  so  fully  developed  as 
those  on  each  side  of  it,  but  still  perfectly  distinct.  All  the 
large  spines  are  very  much  more  radiated  at  the  base  than 
the  smaller  ones  covering  the  back.  The  pectorals  are  very 
abruptly  rounded  off  at  the  posterior  extremity.  The  colour 
is  light  yellowish-brown,  with  two  large  chocolate-coloured 
spots,  irregular  in  outline,  containing  a  few  (from  three  to 
five)  cream-coloured  markings.  These  large  spots  divide 
the  breadth  of  the  fish  into  three  equal  parts,  a  little  way 
below  the  base  of  the  triangle  of  spines. 

This  is  therefore  not  a  variety  of  any  known  species,  but 
a  new  one.  Professor  M'Coy  records  his  specimen  as  far 
back  as  the  year  1841 ;  and  I  beg  to  propose  that  this  species 
be  named  Rata  M^Coyii.  This  specimen  was  got  in  the 
month  of  May  last  year,  in  the  well-known  fishing-ground 
off  Pittenweem  called  the  Fluke  Hole. 

The  Secretary  stated  that  as  several  communications 
still  remained  to  be  brought  before  the  Society,  he  begged 
to  move  that  an  extraordinary  meeting  be  held  on  Wednes- 
day, the  7th  of  May.  The  motion  was  unanimously  agreed 
to. 
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Tut  UMi^'aKi''jnMiXLxaekm*  vcn  ttcx  iMd:— 

I.  ,V<^  '/  flM!  r^ftmn  vftU  £«i-^rttted  WlMimg  Duek  (Fnlignl* 
iV§nM.  HJt/yf  im  AryyUMn  :  md  <f  At  Commtou  WUd  Drnek  bmii- 
ifuj<m*  Trtt.     hj  Jobs  ALEXinm  Emitb,  HJ). 

J>r  Kiuitli  read  a  commuidcati&n  from  J.  W.  P.  Orde  ol 
KiUii'/ry,  EfK).,  on  the  capture  of  a  male  of  the  Fultgvla 
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built  of  birch  twigs,  and  lined  with  down,  and  was  appa- 
rently the  work  of  the  bird  itself,  and  not  the  old  one  of  any 
other  bird.  Instances  of  wild  ducks  occasionally  using  the 
nests  of  other  birds,  have  been  observed,  and  even  at  as 
great  a  height  as  thirty  feet  from  the  ground.  In  these  in- 
stances, it  is  believed,  the  young  birds  are  brought  down  to 
the  ground  by  the  bill  of  the  mother. 

II.  Note  on  a  cctse  of  Abnormality  in  t7^  Ossijication  of  the  Parietal 
Bonei  in  the  Human  Foetus,     By  R.  H.  Traquaib,  M.D. 

Some  time  ago  I  dissected  the  head  of  a  human  foetus  of 
between  the  eighth  and  ninth  months,  in  which  the  parietal 
bones  presented  a  condition  apparently  at  variance  with  the 
well-known  rule,  that  these  bones  are  two  in  number,  and 
each  developed  from  a  single  ossific  centre. 

In  this  cranium  the  parietal  bone  of  the  left  side  is  per- 
fectly normal,  being  ossified  from  one  centre,  which  corres- 
ponds with  the  well-marked  parietal  eminence. 

On  the  right  side,  however,  the  part  which  represents  the 
parietal  bone  is  divided  into  two  distinct  pieces,  in  a  line  ex- 
tending from  the  middle  of  its  posterior  margin  obliquely 
forwards  to  a  little  above  its  anterior  inferior  angle.  Of 
these  two  pieces,  each  of  which  is  of  course  ossified  from  its 
own  centre,  the  lower  is  accordingly  somewhat  triangular, 
and  is  equal  in  size  to  one-half  the  upper  rudely  quatdran- 
gular  part;  and  the  two  pieces  form  together  a  double 
parietal  bone,  which  is  larger  by  about  one-fourth  than  the 
single  bone  of  the  opposite  side. 

This  cranium  is  therefore  abnormal — 

1.  In  possessing  three  parietal  bones  instead  of  two. 

2.  In  the  asymmetrical  disposition  of  these  bones,  two 
being  on  one  side,  one  on  the  other. 

3.  The  vault  of  the  cranium  is  also  asymmetrical  in  this 
respect,  that  the  double  parietal  bone  of  the  right  side  is 
considerably  larger  than  the  single  one  of  the  left. 

The  only  other  analogous  case  of  which  I  am  at  present 
aware,  is  one  recorded  by  Von  Sommering.*    He  has  de- 

♦  Tiedemann  und  Treviranus  Zeitschrift  fiir  Phyaiologie,  ii.  1826. 
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Guvier  and  Professor  Buckland,  inconsistent  with  the  Testi- 
mony of  Moses  and  the  Phenomena  of  Nature."  A  general 
description  of  the  superficial  accumulations  has  been  given  by 
Mr  Milne-Home  in  a  valuable  memoir  *'  On  the  Lothian  Goal- 
Fields."  This  author  states,  that  it  is  possible  to  identify  and 
individualise  at  least  seven  formations,  each  having  separate 
characters,  and  probably  belonging  to  different  epochs.  Under 
the  existing  soil  supporting  vegetation,  there  is,  IsU  An  upper 
covering  of  gravel  and  boulders ;  2<^,  A  deposit  of  sand  and 
shells ;  3c/,  Beds  of  fine  sand ;  4tA,  Beds  of  fine  clay ;  bth^ 
Goarse  gravel  or  stony  clay ;  6<A,  Lowest  boulder-clay ;  7iA, 
Beds  of  sand  and  gravel.  Li  the  <'  Lithology  of  Edinburgh," 
Dr  Fleming  divides  the  strata  belonging  to  the  modem  epoch 
into  three  groups, — First,  The  Taragmite  series,  formed  subse- 
quently to  the  dressings  and  groovings  of  the  solid  rocks,  and, 
where  present,  reposing  on  them.  They  seem  to  have  been 
formed  when  violent  aqueous  movements  were  taking  place, 
and  probably  at  a  period  when  the  state  of  our  island  was 
widely  different  from  the  present.  The  second,  or  Akumite 
series,  is  chiefly  characterised  by  its  laminated  clays  and  sands, 
and  indicates  the  assorting  power  of  water  under  circumstances 
of  comparative  tranquillity.  The  third,  or  Phanerite  group 
consists  of  deposits  produced  by  causes  in  ordinary  operation, 
and  respecting  the  circumstances  under  which  they  have  been 
formed  little  obscurity  prevails.  I  had  repeated  opportunities 
of  visiting  the  critical  sections  in  this  neighbourhood  with  the 
late  Professor  Fleming,  and  of  verifying  the  accuracy  of  his 
observations.  I  shall  therefore  make  use  of  these  generalised 
expressions  in  the  remarks  which  follow. 

The  lowest  bed  of  the  Taragmite  group  which  has  been  ob- 
served in  this  neighbourhood  consists  of  loose  angular  frag- 
ments of  rock,  2  to  3  feet  thick,  which  rest  on  the  edges  of  strata 
composed  apparently  of  the  same  materials,  and  in  other  places 
of  sand  and  gravel.  The  extent  of  this  basement  deposit  is  at 
present  but  little  known.  The  result  of  three  borings,  shown 
in  a  diagram  which  is  copied  from  one  in  possession  of  Mr 
George  Robertson,  civil  engineer,  proves  that  the  basement 
bed  of  the  Taragmite  series  is  of  considerable  extent  in  the 
neighbourhood  of  Leith.    Two  of  the  borings  were  made  for 
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the  purpose  of  ArteMn  wdls,  awi  ana  fiir  die  Smnduiaii  of  i 
aplondid  work  of  art,  the  mew  Gmwokg  Doek.  Az  a  flonr-null 
■ituatcd  near  the  west  end  of  I^eisk  .IVwrfca^  tdie  aectioii  pssea 
through  80  feet  of  bonlder-cUy,  tben.  efazan^  a.  bed  of  uml 
'i2  foet  thiclc,  resting  on  the  aolid  xocfcs.  The  ezcsvaaon 
mwlo  for  tho  Graviug  Dock  paucd  tknagh.  24  feet  of  marine 
•and ;  and  the  boring  shows  that  tke  boald^-elfli;-  ia  "ken  33 
feet  thick,  when  a  bed  of  sand  ta  a^im  readied  18  feei  k 
tliickneas,  or  4  feet  Ices  than  at  the  flovr-tiiill  section.  Ac  ti« 
ropc-walk  on  the  north  side  of  Leith  Links,  the  boring  puaa 
thruuffb  a  bed  of  marine  aand  30  feet  thick,  Aea.  cfaroncii  70 
fwt  of  bouldcr-cla;,  which  at  this  place  ia  foond  ca  ten  ra 
the  RiincrnliBcd  strata,  without  any  iDterreninf  bed  of  nod 
Mr  Milnc-IIomc,  in  his  "  Memoir  on  the  Tjothian  Coal-Ftelds." 
»ay».  "  that  at  Leith,  and  ax  the  mannfactorf  lacelj  oecnpid 
l>y  a  Mr  Iturstalt,  a  well  was  sunk  through  the  boald«-daj 
^  fwt.  A  bed  of  sand  and  fine  gravel  waa  then  reiclwd. 
fn>ni  which  water  immediately  gnshed  ap,  ehowing  that  the 
lH>d  was  probably  of  considerable  extent."  I  am  informed  tfau 
tho  Iraring  referred  to  by  Mr  ITilne-Home  was  made  in  King 
Siroet,  A  little  to  tho  eastward  of  South  Leith  Poorhoose ;  and 
x\w  borings  since  then  instituted  confirm  his  remark,  and  proTt 
that  ihJM  dofwait  underlying  the  boulder-clay  ia  of  considerable 
oxtout  in  tho  neighbourhood  of  Leith.  This  lower  stratam  of 
naud  tind  shivers  possesses  a  peculiar  interest,  iaasmQch  as  it 
HH'uis  (o  imply  that  a  period  of  time  elapsed  between  the 
ilre«siii(;a  of  tho  rt>cks  and  their  covering  by  boolder  clay, 
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portion  of  sand,  and  several  horizontal  layers  of  sand  and 
gravel  distinctly  stratified,  one  of  which,  at  6  feet  below  the 
surface  of  the  clay,  was  16  inches  thick,  and  could  be  traced 
for  20  feet. 

The  Akumite  group  in  the  ascending  order  of  the  super- 
ficial strata  consists  of  three  distinct  kinds  of  deposits — silt, 
sand,  and  gravel.  Sections  occur  in  this  neighbourhood  to 
prove  that,  subsequent  to  the  deposition  of  the  Taragmite 
series,  and  previous  to  the  commencement  of  the  Akumite 
group,  extensive  denudation  had  taken  place,  by  which  the 
newer  or  upper  portion  of  the  Taragmite  beds  had  been  re- 
moved. In  all  the  sections  examined  in  this  neighbourhood, 
the  silt  appears  as  the  basement  bed  of  the  Akumite  series, 
and,  where  present,  is  seen  to  rest  immediately  on  the  boulder- 
clay.  There  is  evidence  to  show  that  in  all  probability  the 
Akumite  group  may  be  regarded  as  a  lacustrine  formation, 
into  which  marine  remains  have  occasionally  been  thrown  by 
irruptions  of  the  sea.  Like  the  Taragmite  formation,  in  pass- 
ing upwards  it  graduates  into  sand  and  gravel ;  and  where 
sand  occurs  without  the  boulder-clay  or  silt  being  exposed,  its 
true  relation  cannot  be  satisfactorily  determined.  There  are 
grounds  for  supposing  that  deposits  of  sand  belonging  to  the 
boulder-clay  and  silt  periods  have  been  frequently  confounded 
with  a  bed  of  marine  sand  of  a  different  origin,  to  which  the 
name  of  raised  sea-beach  bed  has  been  given.  This  bed  be- 
longs to  the  third  group  in  the  ascending  scale,  or  Phanerite 
series,  of  the  superficial  accumulations ;  and  although,  as  its 
name  implies,  it  presents  characters  very  distinct  and  easily 
observed,  it  has  nevertheless  formed  the  subject  of  much 
geological  controversy. 

At  the  concluding  meeting  of  the  Royal  Physical  Society 
for  1859, 1  gave  a  brief  description  of  that  portion  of  the  so- 
called  raised  sea-beach  bed  which  extends  between  the  old 
sandstone  quarry  at  Oranton  and  the  Magdalen  Burn,  near 
Fisherrow.  I  then  stated  that  the  lateral  extent  of  this  so- 
called  raised  sea-beach  bed,  and  its  relation  to  other  accumula- 
tions of  a  similar  lithological  structure,  but  destitute  of  any 
trace  of  marine  remains,  had  not  yet  been  satisfactorily  deter- 
mined.    The  importance  of  this  investigation  will  be  readily 
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Buildings.     The  cutting  passed  through  2  feet  of  soil,  and 
from  2  to  4  feet  of  ferruginous  sand,  in  which  no  marine 
remains  could  be  detected.     The  extent  of  the  drain,  from 
the  margin  of  the  cliff  (which  is  here  vertical)  up  to  Anchor- 
field  Buildings,  was  90  feet,  with  a  rise  of  6  feet.     For 
several  years  past  the  sea  has  been  making  rapid  encroach- 
ments upon  this  part  of  the  coast ;  and  there  is  evidence  to 
show  that,  during  the  last  forty  years,  90  feet  of  cliff  with  a 
similar  gradient  has  crumbled  down  and  been  removed.    The 
bed  of  sand,  which  rests  on  the  boulder-clay  at  a  height  of 
12  to  15  feet  above  high-water  mark,  has  been  considered  a 
portion  of  the  so-called  raised  sea-beach  bed.     It  would  then 
have  been  5  feet  lower  than  at  present,  and,  if  the  slope  con- 
tinued at  the  same  gradient  seaward,  would  come  in  contact 
with  the  ripple-zone,  composed  of  materials  similar  to  what 
is  now  observed  at  the  base  of  the  cliff.     This  zone  extends 
between  the  limits  of  the  high-water  marks  of  spring  and 
neap  tides,  where  sands  and  gravel  are  thrown  up  in  ridges 
of  ever-varying  elevation,  and  amongst  which  marine  rejecta- 
menta of  the  most  varied  character  are  to  be  found.    The 
nature  and  contents  of  the  present  ripple-zone  deposits  are 
similar  to  those  composing  the  so-called  raised  sea-beach  bed ; 
and  it  is  difficult  to  conceive  they  could  have  had  a  different 
origin.     An  attentive  examination  of  the  heterogeneous  con- 
tents included  in  the  older  deposits,  as  exposed,  for  example, 
at  the  Foul  Bum  between  Leith  and  Portobello,  will  not  fail 
to  satisfy  the  zoologist  that  the  remains  of  moUuscan  life, 
huddled  together  in  a  bed  several  feet  thick,  could  never  have 
been  associated  during  life.     The  bed  is  seen  resting  on  the 
boulder-clay  at  the  level  of  ordinary  spring-tides ;  and  at  one 
spot  is  even  interrupted  by  a  slight  rise  in  the  clay  of  only 
3  or  4  feet  above  the  level  of  the  tide.     At  this  place  the  sea 
is  observed  to  be  again  encroaching  on  the  older  deposits; 
and  from  observations  made  by  my  friend  Mr  William  Young 
of  Fillyside,  it  appears  that  10  or  12  feet  of  the  low  cliff 
has  fallen  down  during  the  last  twelve  months.     Three  years 
ago,  a  great  abundance  of  living  oysters  were  cast  ashore 
from  the  oyster-bed  that  lies  off  at  a  short  distance  in  one  or 
two  fathoms  water.     Several  of  our  geological  writers  have 
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appealed  to  the  marine  ahellg  contained  in  the  Bo-oalled  raised 
sea-beach  bed,  to  prove  that  a  rise  in  the  bed  of  the  Forth  has 
taken  place  within  a  comparatively  recent  geological  period. 
In  "  The  Lithology  of  Edinburgh,"  the  instances  adduced  are 
proved  to  be  uneatiefactory,  and  neither  in  accordanoe  wiUi 
the  habits  of  the  animals  nor  with  the  mode  of  distribution 
of  the  materials  of  a  sea  beach. 

An  attempt  has  lately  been  made  to  prove  a  rise  of  the 
coast  of  the  Firth  of  Forth  within  the  historical  period,  by 
an  appeal  to  the  so-called  raised  sea-beach  bed  deposits.  It 
is  contained  in  a  communication  by  Mr  Archibald  Geikie,  of 
the  Geological  Survey,  and  published  in  the  "  New  Fhiloso- 
phical  Journal"  for  July  1861.  %[r  Geikie  states  that  he 
foand  "  fragments  of  Roman  pottery  in  a  stratified  deposit  of 
marine  silt,  the  deposition  of  which  was  going  on  during  the 
Roman  occupation  of  Britain"  He  says  that  "the  strata 
with  which  this  bed  of  silt  is  connected  lie.  25  feet  above 
high-water  mark,  and  are  anequivocally  those  of  the  raised 
beach  ;"  and  therefore  he  infers  that  a  rise  in  the  land  to  this 
extent  has  taken  place  here  since  the  time  of  the  Bomans. 

In  a  communication  to  the  Royal  Society  of  Edinburgh  by 
Mr  A.  Bryson,  "  On  Hasty  Generalisation  in  Geology,"  it  was 
shown  that  this  so-called  marine  silt-bed*  (No.  5  of  Mr 
Geikie's  diagram),  supposed  to  be  of  the  Roman  age,  contained 
also  abundance  of  broken  pieces  of  recent  pottery,  fragments 
of  bone  belonging  to  the  sheep  and  ox,  and  bits  of  burnt  coal 
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deposit  in  the  section  consists  of  a  bed  of  sandy  clay,  three  or 
four  feet  thick,  superimposed  upon  stratified  beds  of  sand  and 
gravel,  and  can  be  traced  by  its  small  columnar  structure, 
due  to  shrinkage  in  drying  and  exposure,  so  characteristic  of 
claySj  as  also  by  its  light  brown  colour,  onwards  to  the  northern 
extremity  of  the  section.  This  bed  gradually  blends  with  a 
dark  unstratified  mass  of  old  humus,  which,  at  the  north  end 
of  the  pit,  is  overlaid  by  a  tongue  of  shot  sand,  with  patches 
of  humus  intermixed,  presenting  an  appearance  of  two  beds 
that  are  represented  in  Mr  Geikie's  diagram  as  beds  5  and  6. 
Bed  No.  7,  which  Mr  Greikie  says  ''  is  the  highest  in  the 
section,  and  consists  of  stratified  sand  and  shingle,  full  of 
littoral  shells,  and  some  balani  still  attached,"  is  not  seen  in 
the  sand-pit  section  ;  and  the  only  representative  that  has  been 
observed  is  a  narrow  strip  of  marine  shingle  and  sand,  mixed 
with  humus,  laid  down  at  the  bottom  of  the  garden.  The 
whole  of  this  locality  is  overspread  with  artificial  deposits.  A 
diagram,  prepared  by  Mr  Sharbau,  assistant  marine  sur- 
veyor, gives  a  correct  representation  of  the  phenomena  observed 
in  this  sand-pit  section.  The  lowest  bed  consists  of  sand  and 
coarse  shingle,  and  contains  abundance  of  worn  marine  shells, 
the  balani  adhering  to  the  interior  of  the  oyster  valves.  This 
bed  is  four  or  five  feet  above  the  sea  level,  and  its  character 
and  contents  are  identical  with  a  ripple-zone  deposit.  The 
overlying  stratum  is  composed  of  marine  sand,  and  varies  in 
thickness.  In  this  sand-pit  it  is  five  or  six  feet,  whilst  in  an 
adjoining  one,  a  few  yards  to  the  eastward,  and  now  filled  up, 
it  was  eleven  feet  thick,  and  contained  abundance  of  worn 
marine  shells  and  comminuted  fragments.  It  is  continuous 
with  the  bed  of  marine  sand,  in  great  part  blown,  on  which  the 
town  of  Leith  is  built,  and  is  connected  to  the  shore  sand. 
This  bed  is  frequently  exposed  in  foundations  for  buildings 
and  cuttings  for  drainage,  and  when  passed  through  is  found 
to  rest  on  the  boulder  clay.  The  deposit  of  sand  and  gravel 
which  overlies  this  bed  in  the  sand-pit  section  is  destitute  of 
marine  remains,  and  appears  to  be  of  fluviatile  origin.  It  is 
remarkably  irregular,  and  rises  at  the  south  end  of  the  sand- 
pit into  a  protuberance  six  feet  thick.  The  bed  of  marine 
sand  disappears  in  the  direction  of  the  river,  and  the  gravel 
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is  cut  off  to  the  eastward,  where  the  overlying  bed  of  sandy 
clay,  and  the  lower  bed  of  marine  Band  are  obserred  to  come 
in  contact.  This  protuberance  of  sand  and  gravel  extends 
towards  the  centre  of  the  sand-pit,  where  a  depression  oc- 
curs which  has  been  filled  up  with  humus.  This  short  lateral 
ridge  of  sand  and  gravel  presents  an  appearance  similar  to 
what  is  formed  by  the  biforcation  of  rivers,  or  bj  carrents 
heaping  up  deposits  along  their  margins.  The  uppermost  bed 
of  sandy  clay,  which  forms  part  of  the  so-called  stratified 
marine  silt,  has  all  the  characters  of  a  marsh  silt  or  lacustrine 
deposit;  and  the  neighbouring  holiow  indicates  the  existence 
of  a  former  lake.  This  is  still  a  marsh,  over  which  the  Water 
of  I^eith  occasionally  flows  as  far  as  the  Bennington  road ; 
although  the  river  is  now  confined  within  narrower  limits,  and 
guided  by  piers  across  the  extensive  foreshore  of  flat  sand  to 
its  junction  with  the  sea. 


IV.  On  the  Danger  of  Hatty  Oeneraluation  in  Geology  ;  viith  9p<eiat 
Reference  to  the  to-called  Railed  Sea-Beach  at  Lath,  Bjr 
Ai,EziNDEK  Bktson,  Esq.,  F.R.S.E. 

As  my  friend  Dr  M'Bain  was  to  favour  us  with  a  com- 
munication on  this  subject  this  evening,  I  thought  it  might 
interest  the  Society  to  add,  as  a  sequel  to  his  observations,  a 
few  notes,  some  of  which  were  formerly  brought  by  me  before 
the  Royal  Society  here. 
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carboniferous  fossils  in  the  primitive  limestone.  Fortunately 
for  truth,  a  friend  obtained  many  similar  specimens  in  the 
establishment  of  a  marble-cutter  in  Leith  Walk,  where  I 
soon  found  the  true  explanation  of  the  structure  which  had 
led  me  to  maintain  its  organic  origin. 

It  is  usual  for  the  marble-cutters  at  Carrara,  before  send- 
ing out  the  blocks  from  the  quarry,  to  reduce  them  into  as 
small  dimensions  as  possible.  This  operation  is  performed  by 
what  is  called  a  matting-hammer,  consisting  of  many  separate 
and  blunt  teeth  placed  alternate  to  each  other,  and  is  used  by 
bringing  the  hammer  down,  in  a  perpendicular  direction,  to 
the  flat  face  of  the  marble  block.  By  this  method  a  series  of 
quinquncial  indentations  are  produced  precisely  similar  to 
those  found  in  Stigmaria,  and,  to  render  the  illusion  more  per- 
fect, where  the  percussion  of  the  teeth  of  the  hammer  is 
greatest  (which  is  at  the  point),  the  limestone  at  the  bottom  of 
each  depression  is  more  crushed,  and  being  deprived  of  its  air 
by  the  greater  force,  exhibits  a  different  structure  from  the 
surrounding  walls,  and  thus  presents  the  regularity,  both  in 
shape  and  direction,  of  the  protruding  petioles  of  Stigmaria. 

Unfortunately,  before  this  discovery  was  made,  my  dear 
friend  Professor  Fleming  died,  and  I  have  no  doubt  that  this 
specimen  is  now  lying  in  his  cabinet,  labelled  on  my  authority 
as  a  Stigmaria.  Another  instance  of  the  danger  of  hasty 
generalization  which  occurred  to  myself — the  supposed  native 
lead  of  Inch  Mickery — was  formerly  brought  before  this  So- 
ciety, and  is  published  in  our  Proceedings,  vol.  ii.  p.  85. 

I  have  now  to  deal  with  another  instance  in  which  a  hasty 
generalization  has  met  with  more  attention  in  the  geological 
world  than  any  of  those  I  have  mentioned,  but  not  less  than 
it  deserved.  Mr  Geikie,  in  a  paper  published  in  the  "  Edin- 
burgh Philosophical  Journal,"  vol.  xvi.  p.  102,  has  stated  his 
belief  that  the  ground  on  which  Leith  is  situated  has  risen  to 
the  extent  of  25  feet  since  the  Roman  period.  The  section 
from  which  he  has  come  to  this  conclusion  is  in  a  sand-pit  at  the 
Junction  Road,  Leith,  and  is  represented  in  the  diagram,  which 
is  the  same  as  Mr  Geikie  used  to  illustrate  his  paper.  He  thus 
describes  the  succession  of  the  strata  as  seen  in  the  sand-pit : — 

"  The  lowest  bed  (1)  visible  is  one  of  coarse  gravel  or 
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shingle,  the  pebbles  being  all  veil  rounded,  and  loosely 
cemented  in  a  sand;  and  somewhat  fermgiDons  matrix.  (2) 
Is  a  bed  of  fine  white  sand,  about  six  feet  thick.  It  is  full  of 
false  beddiDg,  the  diagonal  stratification  being  beantifully 
exhibited  b;  the  alternations  of  darker  and  lighter  coloured 
layers.  Its  upper  surface  is  irregnlar,  and  is  overlwd  by  a 
well-marked  seam  (3)  of  sand  and  gravel,  which  averages 
about  sixteen  inches  in  thickness.  Its  lower  part  is  gravelly 
and  fermgiaous.  This  stratum  is  covered  by  three  or  four 
inches  of  a  stiS*  greenish  clay  (4),  which  contains  nnmerons 
perpendicular  (sometimes  dichotomous)  ferruginous  pipes,  pro- 
bably marking  the  remains  of  the  stems  of  plants.  This 
stratum  passes  up  into  a  bed  (5),  about  six  feet  thick,  of  dark 
silt  or  sandy  clay  well  stratified,  having  thin  lenticular  inter- 
laminations  of  sand,  with  occasional  oyster-valves,  a  few 
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earthenware,  tobacco-pipes,  &c.,  and  its  origin  is  sufficiently 
explained  by  a  large  board  a  few  yards  distant — ^  Eubbish 
may  be  laid  down  here  free.' " 

"  It  is  with  the  stratum  marked  5  that  we  have  chiefly  to 
deal.  But  before  entering  into  its  details,  I  would  dwell 
pointedly  on  the  fact,  that  it  is  a  regularly  stratified  deposit, 
with  thin  parallel  interlaminations  of  sand  and  clay;  its  oyster- 
valves  and  stones  lie  horizontally,  and  it  passes  upward  by 
gradations  into  brown  sand,  which  is  covered  by  well  strati- 
fied shell-sand  and  gravel.  It  cannot  for  a  moment  be  con- 
founded with  the  dark  earth  A,  in  which  no  trace  of  stratifica- 
tion can  be  detected,  and  which,  moreover,  rests  on  the  edges 
of  the  other  deposits.  Whatever  may  be  the  contents  of  this 
bed  of  silt,  they  are  undoubtedly  of  contemporaneous  depo- 
sition ;  in  other  words,  all  the  materials  imbedded  in  the 
stratum  were  laid  down  at  the  same  time  with  the  stratum 
itself.  And  that  this  deposition  and  arrangement  were  effected 
tranquilly  by  the  tides,  is  abundantly  manifest  from  the  strati- 
fied aspect  of  the  bed,  as  well  as  from  that  of  the  sand  which 
covers  it."  In  this  bed  (6)  Mr  Geikie  found  pieces  of  pottery 
and  bones,  to  which  he  thus  alludes : — "  The  pieces  of  pottery 
found  by  Dr  Young  and  myself  were  of  two  kinds  ;  the  first 
and  most  abundant  were  of  a  pale  yellowish-grey  colour,  from 
two  to  nearly  six  lines  in  thickness,  and  of  a  firm  compact, 
but  somewhat  granular  clay.  They  showed  no  glaze,  but  had 
a  rough  exterior  and  a  rounded  form  like  fragments  of  a 
flagon  or  urn.  All  the  pieces  we  obtained  occurred  in  the 
space  of  two  or  three  yards,  and  might  have  belonged  to  one 
vessel.  We  also  found,  however,  one  or  two  fragments  of  a 
thinner  and  finer  kind  of  pottery  of  a  red  colour,  and  coated 
with  a  pellicle  of  greenish  glaze.  Having  obtained  as  many 
fragments  as  could  be  gathered,  after  a  careful  search  during 
two  visits  to  the  sand-pit,  we  submitted  them  to  Mr  M'Culloch, 
the  curator  of  the  Scottish  Antiquarian  Museum,  requesting 
his  opinion  before  informing  him  where  they  had  been  found. 
He  at  once  pointed  out,  that  they  strongly  resembled  frag- 
ments of  Roman  pottery  ;  and  he  stated,  that  if  found  near  a 
Roman  station,  he  would  have  no  hesitation  in  pronouncing 
them  to  be  Roman.*'     "  We  have  no  doubt,  therefore,  tb*'"' 
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"  I  hsTc  JBK  tiMva  E^x  d«  bed  of  sit  ia  vliieli  tkse  n- 
■atas  oecv;  is  a  nir  isnafioi  deposit  formed  bj  water, 
exae^  as  a  liiailar  fih  is  bexa^  laid  down  «■  the  sbores  of 
tfcc  Fmk  at  iIk  pnaeat  daj.  TW  oecMigitee  of  stratified 
■bell-saad  aad  sLiagle  abyre  tius  nit  pn>T«s  tkat  it  waa  a 
litt4tal  depomt ;  aod  tlie  infcnace  is  irrcstBtible,  that  the  land 
here  ha*  riten  about  25  feet  amot  the  depositiMi  of  these 
littoral  strata.  Farther,  the  ezisteace  of  bagneiits  of  Bonun 
potterj  io  the  lilt  shows  u,  that  the  depontimi  of  these  up- 
raised strata  was  ginng  on  during  the  Bomao  oeenpatitw  of 
foitain,  aikd  therefore  that  this  rise  of  the  land  has  taken 
place  since  the  time  of  the  Romans.  This  may  seem,  indeed, 
«  startling  dcdnetion,  when  we  consider  the  eomparatiTely 
large  lacrease  of  land  which  it  demands^  the  short  interral  it 
allows  for  the  process  of  elerstion,  and  the  silence  of  bisto- 
riani  ai  to  an;  change  of  lerel.    Bnt  these  objections  are  only 
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"^as  found,  on  T^hich  Mr  Geikie  lays  so  much  stress,  and  is  in- 
deed the  point  cTappui  of  his  whole  argument.  Instead  of 
finding  this  bed  to  be  of  marine  origin  and  distinctly  strati- 
fied, as  Mr  Geikie  has  described  it,  we  found  it  (as  any  one 
can  determine  the  fact  for  themselves)  to  consist  of  two  dis- 
tinct beds.  The  lower  one,  which  rests  on  gravel,  is  evidently  a 
marsh  silt  due  to  the  overflowing  of  the  Water  of  Leith,  the 
remains  of  which  may  still  be  seen  about  100  yards  to  the 
west.  That  this  marsh  existed  not  in  the  Roman  age,  but 
within  the  memory  of  the  oldest  inhabitant,  is  rendered  highly 
probable,  by  the  situation  bearing  the  name  of  Paddock  Hall, 
evidently  from  its  proximity  to  the  abode  of  frogs.  That  this 
marsh  silt  was  deposited  long  posterior  to  the  Roman  occupa- 
tion, we  shall  endeavour  in  the  sequel  to  prove.  The  silt 
stratum  or  lower  portion  of  bed  (5)  contains  no  remains  of 
animals  nor  pieces  of  pottery ;  when  dessicated  by  exposure  to 
the  air,  it  separates  into  prisms  perpendicular  to  the  clay-bed 
below,  and  is  thus  easily  differentiated  from  the  upper  stratum 
in  which  Mr  Geikie  found  the  so-called  Roman  pottery. 

The  upper  portion  of  No.  5  is  distinguished  from  its  lower 
congener  by  numerous  vesicular  coal  cinders,  evidently  acted 
on  by  heat,  and  as  the  matrix  shows  no  symptoms  of  fusion 
from  internal  heat  or  otherwise,  I  take  leave  to  denominate  as 
simply  coal  ashes.  Side  by  side  with  the  incinerated  coals  we 
found  oyster  shells,  not  all  lying  flat,  as  deposited  in  a  bed,  but 
at  all  angles  to  the  horizon,  precisely  as  any  one  may  find 
them  in  a  humus  bed,  where  a  farmer,  knowing  their  worth  for 
manure,  had  shot  them  in  at  random.  Nor  were  the  stones, 
as  Mr  Geikie  has  said,  lying  on  their  sides  (as  would  have 
been  the  case  if  this  bed  had  been  a  lacustrine  or  marine  de- 
posit) but  were  arranged  in  as  higgledy-piggledy  a  manner 
as  the  oyster  shells.  We,  with  the  assistance  of  Mr  Field's 
men,  had  no  difficulty  in  supplying  ourselves  with  from 
thirty  to  forty  specimens  of  pottery,  also  bones  of  sheep,  the 
common  ox(Bo8  /aieru«), teeth  of  the  same, and  also  of  the  horse. 
Only  one  evidence  of  the  deer  was  found,  and  that  was  a  tooth. 
Before  entering  into  the  further  proof  of  this  bed  being  of 
very  modern  origin,  let  us  consider  first  the  occurrence  of  the 
burned  coal  so  largely  sprinkled  through  its  mass,  and  ask 
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Mmtn'Ku.,  'M  ism  astnursj  -w*  ia««  k  u«  Li»gitoi  u  n- 
)^Kri«  i^nMTj.     K3«  iaffv«s  vu^  '  X«  «a«  fiece  ■■  of  Boman 

Av>tii«r  i^ll<nts»,  »w»i4  'aJt  u  Mr  BbrA  in  his  know- 
]*Aff.  '4  y/xfiTj,  ynt^mMtA  tbcK  to  be  of  local  and  modern 
tmpb ;  lb  UiM  '^tbvm  Ik  vu  totk  li^l  aad  vnn^.  In  r- 
l^d  t//  tl««  yMtaj  Umj^  of  local  origia,  I  feud  that  the  red 
^>tt«ry  '/««d  iu  f'ymution  to  a  Mnrfaftorr  at  Portobello, 
where  «lcf^i>t  ja^  afwr  the  Eomcaii  noold  were  made  to 
b'/14  tyiitt^r-niilk,  and  the  others  were  remains  of  oeat  glued 
fr/W^f-I/rt*  fr<*m  Holland,  which  forty  jears  ago  the  skij^rs 
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forty  years  ago  cultivated  this  identical  ted  before  beds  Nos. 
6  and  7  were  laid  down. 

The  question  now  arises,  how  were  the  beds 6 and 7  laid  down? 
Bed  (6)  was  the  <*  tail  end"  of  Mount  Falcon,  raised  by  Oliver 
Cromwell,  and  levelled  over  bed  5,  when  the  road  was  made  for 
the  proposed  advent  of  George  IV.  into  Edinburgh  in  1822. 
Bed  No.  7,  Mr  Geikie  describes  as  consisting  of  a  true  beach 
bed  with  all  its  shells  and  balani,  and  he  is  led  to  believe  that 
the  deposit  was  truly  laid  down  by  the  sea.  There  are,  how- 
ever, two  facts  which  at  once  set  this  aside :  1.  The  balani  are 
often  found  on  the  stones  with  their  valves  downwards,  instead 
of  exposed  to  their  native  element ;  and,  2,  bed  No.  7  was 
taken  out  within  eight  years  from  the  foundation  of  a  house, 
and  entirely  consists  of  the  same  shells,  &c.,  which  form  bed 
No.  1  of  Mr  Geikie's  section,  to  which  I  shall  now  devote  a 
few  words,  showing  that  it  was  formed  within  the  historic 
epoch,  and  long  after  the  advent  of  the  Romans.  From  the 
Ordnance  Survey  map  I  have  taken  various  contour  levels  of 
the  streets  and  quays  of  Leith  to  the  number  of  seventy-two. 
Th^se  give  an  average  height  above  mean  high  water  of  28*7 
feet.  Now,  as  the  tides  vary  from  neaps  to  springs  about  16 
feet,  we  must  deduct  from  this  half  the  amount,  equal  to  8 
feet;  this  leaves  for  average  tides  a  height  of  207.  Now,  as 
the  oyster  bed  of  Mr  Geikie,  or  rather  his  No.  1  (which  I  call 
a  storm-raised  bed)  is  15  feet  below  the  average  of  the  streets 
of  Leith,  we  have  only  to  account  for  a  storm-wave  five  feet  in 
height,  to  throw  up  their  so-called  raised  sea-beach  bed  so 
much  insisted  on  by  Maclaren  and  Chambers. 

Such  conditions  of  the  tides  have  often  been  observed  by  the 
elder  inhabitants  of  Leith,  the  effects  of  which  could  not  of 
course  affect  land  lying  below  the  houses.  But  let  us  suppose 
the  condition  of  Leith  before  or  immediately  after  the  Romans 
laid  the  "  Fishwrife's  Causey,"  and  man  had  not  placed  barriers 
against  the  sea,  but  that  the  piers,  harbours,  and  houses  of 
Leith,  with  all  their  defences,  were  removed,  old  Ocean  would 
soon  re-assert  his  former  sway,  and  claim  as  his  domain  the 
links  of  Leith,  and  leave  at  all  high  tides,  and  during  N.E. 
storms,  effects  equivalent  to  those  which  make  this  storm- 
raised  bed  the  stumbling-block  of  all  geologists  who  attempt  to 
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A  £trv  '*)w»  ngi  1  9Kf>r^)t  *  n«SBea  vt  Om  fish,  from 
V;  T-am-A  if  O-taSOL  ggr..  ai.  »  vsj  fiicfr  condition.  It 
««f  pativi  zi  t  'xz^  -viffii  iBflKL  -EJ  ssier  at  ten  o'clock  at 
a£r^g-  Tu  <r.i<-riff  ^  su  £«.  vitf  *:  dat  tinfr  a  duk  green, 
Kairi^A  irr^  "sut  tsBk  ym^B.  (k.  »-t  naming  it  the  next 
Hcnii^  is  Li>i  tastsiAt  a  T^aeEkl  koe  of  Ivigtit  orange. 
T'y««rit  *T»a£i.E,  HE*^  ^z-ereen  f*:.Ae«  appeared  orei 
Tuk'u  par:*  'jI  zi^  'wAj.  Ii  vac  iavaA  the  next  moming 
<{«ail  'jn  u*  ^arptc  Lni^  csea^i  fnn  the  Teesel  in  wluch 
it  watt  «K«£ii>T7i.  az>4  MiH  rHtnmz  the  dooded  appearance 
wtoet  i*  j—m'-mr-^  'x.  tb^  p«c«ieiin^  eraung. 

The  pi,^ia«iuJ  FVSietn  of  ili«  [ipe-fidb  consists  of  two 
tfcj«n  'X  fitigiiKitt-cKlk,  vfaicb  are  capable  of  contiactbg 
tiietamiTtm  to  men  dctU,  and  cf  extending  themselves  until 
ther  coalesce.  In  the  ooter  layer  these  cells  have  a  dark- 
W'/wrmJi  ^etn  tiat:  in  the  inner  lajer  a  bright  orange. 
Th<;  gT<:^u  <;elU  are  exc«i^TelT  branched  when  dilated.  The 
<>range  cells  tend  rather  to  form  onifonn  expansions.  I 
eud'^voared  with  the  ntmoet  care  to  detect  traces  of  cell- 
wallM  in  lx>tb  species  of  cell,  bet  was  unable  to  do  so.  The 
{/igineut  cell  appeara  only  to  consist  of  nnclens  and  con- 


Observations  on  British  Zoophytes.  439 

Body,  octangular ;  fins,  pectoral,  anal,  and  caudal,  awantiug. 
Length  of  fish,  19f  inches ;  length  of  head,  1 J  inch  ;  point 
of  snout  to  orbit,  f  inch ;  front  of  orbit  to  extremity  of  oper- 
culum, f  inch  ;  length  from  snout  to  anus,  9J  inches ;  from 
anus  to  point  of  tail,  lOJ  inches ;  from  snout  to  first  dorsal 
fin  ray,  7 J  inches ;  length  of  dorsal  fin,  2f  inches ;  from  last 
ray  of  dorsal  fin  to  point  of  tail,  9J  inches.  The  posterior 
termination  of  the  dorsal  fin  is  therefore  nearly  in  the  middle 
of  the  fish. 

The  body  consists  of  twenty-nine  rings  or  divisions,  the 
anus  being  in  the  twenty-ninth;  the  tail  of  about  sixty. 
No  depressions  were  observed  on  the  abdomen, — ^probably  a 
female.  Dorsal  fin,  of  thirty-nine  rays,  resting  on  nine  rings 
of  body  and  two  of  tail  [21st  to  31st  inclusive]  ;  anus  under 
twenty-eighth  and  twenty-ninth  rays  of  fin.  (For  descrip- 
tions of  other  specimens,  see  pp.  290  and  291). 

Professor  Fleming,  in  his  "British  Animals,"  described 
this  fish  as  rare,  and  called  attention  to  the  fact  of  its  being 
"  obviously  pointed  out  by  Sibbald,  as  an  inhabitant  of  the 
Firth  of  Forth,"  in  1684.  Yarrell  also  states  that  examples 
of  this  species  are  rare. 

VI.  Observations  on  British  Zoophytes.  (1.)  Vorticlava  Proteus.  (2.) 
Trichydra  pudica.  (3.)  On  the  Development  of  Pjcnogon  Larvas 
within  the  Polyps  of  Hjdractinia.     By  T.  Strethill  Wright,  M.D. 

(1.)   Vorticlava  Proteus.     (Plate  XVII.) 

Scleroderm  absent.  CoUetoderm  covering  body  of  polyp. 
Upper  row  of  tentacles  capitate  5  ;  lower  row  9. 

Several  specimens  of  this  zoophyte  were  found  in  the 
"  Fluke  Hole,"  Firth  of  Forth.  The  body  of  the  polyp  is 
exceedingly  extensible.  At  one  time  a  mere  button  at- 
tached to  the  stone  on  which  it  dwells  ;  at  another  it  trans- 
forms itself  into  the  various  shapes  shown  in  the  accom- 
panying figures.  A  hard  covering  to  the  body  would  neces- 
sarily prevent  or  impede  these  motions.  The  scleroderm, 
4;herefore,  is  absent,  and  the  whole  body  of  the  polyp  is 
covered  with  a  layer  of  transparent  "  colline,"  which  ex- 
tends from  the  foot,  where  it  forms  a  thick  mass,  to  a  ridere 
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which  nnu  beneath  the  inseitioQ  of  the  lower  rim  of  ten- 
tacles.   The  zoophyte  has  the  power  of  changing  its  place. 

Datriftitm<fPliatZ.\n.    (VtiHiclaBa  pntau) 
^g-l.—  yi»tidaMFnUateoatimeiei. 
Fi^  2,  3,  4,  6. — Same  in  different  itatei  ut  extennou. 

Pig  e.— Diagntn  of  the  timatm  tit  the  poljp  ct  V.  ProUmt ;  a  a*,  ooUotadmii 
Mtachtd  to  nbtentaenlmT  ridge  b ;  e,  edodenn ;  tl,  endoderm. 

(2.)  Tritkydra  ptidiea.  (PUte  XXD.) 
This  hj-droid,  which  I  haye  already  described  to  the 
Society,  was  foand  completely  covering  a  Bmall  ehell  from 
the  "  Flake  Hole."  Ab  ita  mode  of  reproduction  has  never 
been  observed,  I  placed  it  in  a  small  vessel  of  carefully-ex- 
amined sea-water,  and  exposed  it  to  li^t,  a  mode  of  treat- 
ment which  often  indnces  the  Hydroidra  to  assume  their 
medasoid  phase.  After  some  time,  two  small  medusoi<ifl 
were  fouud  in  the  water,  but  I  was  unable,  by  the  most  care- 
ful examination,  to  detect  their  mode  of  development,  asno 
"  gOQOphores"  appeared  on  any  part  of  the  ccenosarc  The 
connection  of  these  medusoids  with  Trichydra  is  yet  open 
to  doubt,  although  I  am  convinced  that  no  other  zoophyte 
occurred  on  the  ehell,  or  in  the  water  in  whicb  it  was  placed. 
Medusoid  of  Trichydra  pudica  f — Umbrella  mitre-Bhaped, 
covered  with  minute  thrcad-cellB.  Sab-umbrella  with  four 
lateral  canals,  destitute  of  ovaries  or  spenn  sacs.  J'edanck 
short,  cylindrical,  four  cleft  at  the  mouth.  Tentaclea  foiu, 
Bhort,   witli    two   or   four    intGrveniug    tubercles-      Oolita 
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scribed  the  occurrence  of  certain  vesicles  on  the  branches  of 
the  Coryne  exima,  which,  although  possessing  a  strong  re- 
semblance to  the  reproductive  sacs  of  the  zoophyte,  and 
formed  of  all  the  proper  tissues  of  the  coenosarc  and  its 
coverings,  were  distinguished  from  those  organs  by  each 
enclosing  a  single  living  Pycnogon,  which,  in  the  smaller 
vesicles,  was  embryonic,  while  in  the  larger  it  presented  an 
advanced  stage  of  development.  A  similar  observation  was 
made  by  Mr  G.  Hodge  (Ann.  and  Mag.  N.  Hist.,  ser.  3,  vol. 
ix,),  who  considered  that  the  sacs  were  modified  or  stunted 
branches  of  the  Coryne,  the  development  of  which  had  been 
arrested  by  the  presence  of  the  enclosed  Pycnogon.  On  read- 
ing the  papers  of  these  gentlemen,  I  remembered  that  I  had, 
some  time  before,  been  much  puzzled  by  the  discovery  of 
armless  Pycnogons  resembling  Mr  Hodge's  figure  (pi.  iv. 
fig*  10,  op.  cit.)  in  several  altered  polyps  of  a  specimen  of 
Hydractinia.  In  this  case  two  or  three  were  found  in  each 
polyp,  which  had  assumed  the  form  of  a  dilated  and  trans- 
parent sac  crowned  by  its  usual  tentacles.  The  polyps  ap- 
peared to  be  bloated  and  overgrown  under  the  use  of  their 
Pycnogon  diet.  Mr  Hodge's  paper  at  once  set  me  on  the 
look-out  for  another  specimen  of  Hydractinia  tenanted  by 
Pycnogons,  and  this  I  at  last  obtained  by  the  kindness  of  my 
friend,  Dr  Wilson,  Demonstrator  of  Anatomy  at  the  Univer- 
sity of  Edinburgh.  In  this,  one  of  the  polyps  contained 
three  larvae  of  a  pale  yellow  colour,  which  appeared,  as  far 
as  could  be  seen  without  injuring  the  polyp,  to  be  destitute 
of  legs.  When  first  observed,  the  polyp  was  furnished  with 
its  proper  complement  of  tentacles ;  but  as  the  development 
of  the  Pycnogons  proceeded,  the  tentacles  were  absorbed,  and 
the  polyp  became  a  long  sac  pointed  at  its  upper  extremity, 
and  fitting  closely  on  its  contents,  which  appeared  to  be  em- 
bedded in  the  longitudinal  folds  of  the  highly-developed 
endoderm.  Mr  Hodge  supposes  that  the  larvae,  at  a  very 
early  stage,  are  swallowed  by  ordinary  alimentary  polyps 
of  the  Coryne,  and  carried  through  the  tubes  of  the  coeno- 
sarc, until  they  arrive  at  a  part  which  is  about  to  become  a 
polyp,  which  thereupon  has  its  destination  altered.  And 
I  think  there  can  be  little  doubt  that  his  surmise  is  correct, 
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as  in  Coryne  all  FycQogoD  sacs,  in  all  stages  of  deTelopmeut, 
are  not  only  destitste  of  tentacles,  bat  are,  according  to 
Professor  AUman,  covered  by  a  layer  of  the  cbitinoua  poly- 
pary  or  Bcleroderm.  Such  a  mode  of  nidijication,  liowever, 
could  not  take  place  in  Hydractiuia,  the  caenosarcal  tubes 
of  ■which  are  of  exceedingly  small  calibre.  Accordingly,  we 
find  that  the  Pjcnogon  sacs  in  this  zoophyte  are  formed, 
not  by  the  arrest  or  change  in  development  of  an  immature 
polyp,  but  by  the  degeneration  of  a  t«ntacled  polyp  previ- 
ously perfect. 

Perhaps  I  ought  to  mention  here,  that  globular  sacs  are 
occasionally  found  in  place  of  the  polyp,  in  Coryne  glan- 
duhaa  (Dalyell).  These  are  destitute  of  scleroderm,  and 
lined  with  a  very  dense  brown  endoderm,  arranged  in  some- 
what reticulated  folda.  As  far  aslobserved,  they  were  empty, 
and,  by  constantly  undergoing  alternate  processes  of  dilata- 
tion and  contraction,  appeared  to  influence  the  circulation 
of  the  zoophyte,  It  is  possible  that  minute  Pycnogons  may 
have  existed  in  these  sacs. 

Vn.  Report  of  th«  Committee  on  Marine  Zoology.     By  Groboi^  Loou, 
£«q  ,  W.S.,  CoDTeDer.     (SpecimenB  were  exhibited.) 

The  Committee  had  several  excursions  in  the  Firth  of 
Forth  during  the  past  season,  and  were  occnpied  in  trawling 
and  dredging,  and  also  in  sweep-net  fishing  on  the  shore. 
Upon  the  11th  of  May  last,  among  numerous  specinjouB  of 
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keitb,  and  a  large  and  beautiful  specimen  oi  Serpula  fihgrana 
of  Berkeley,  found  near  the  Bass,  by  means  of  an  anemone 
taking  a  baited  hook  and  bringing  up  along  with  it  the 
mass  of  annelides  to  which  it  was  attached.  The  Committee 
have  the  pleasure  to  report  another  fish  new  to  the  Firth  of 
Forth,  not  noticed  by  Parnell,  viz.,  the  Poor  or  Power  cod, 
Oadus  minutua  of  Linnaeus,  Morrhua  minuta  of  Fleming,  and 
described  by  Yarrell,  vol.  ii.  p.  241  of  his  ''British  Fishes,"  in 
a  very  interesting  manner.  This  little  fish  was  first  detected 
during  this  spring  among  a  number  of  the  common  codling, 
by  Mr  R,  F.  Logan,  and  was  subsequently  frequently  noticed 
by  the  reporter  in  similar  company,  the  fishermen  always 
confounding  it  with  the  whiting-pout,  or  brassey,  the  Oadus 
Iu8cu8  of  Linnaeus,  which  it  much  resembles.  Some  of  the 
specimens  were  found  to  be  full  of  matured  spawn. 

Through  the  energy  of  a  member  of  the  Committee  (Mr 
William  S.  Young),  a  fine  specimen  of  the  Greenland  shark, 
Scymnus  borealis^  caught  on  the  Dogger  Bank  on  30th  April 
1862,  was  secured  for  the  examination  of  the  Committee, 
and  Mt  Young  has  favoured  them  with  the  following  de- 
tailed description : — 

"  This  specimen  was  presented  to  me  by  Mr  Finlay,  fish- 
monger, Leith;  and  as  this  is  only  the  sixth  instance,  so 
far  as  known,  that  the  Greenland  shark  has  been  observed 
in  our  seas,  I  thought  it  proper  to  make  some  observations 
and  measurements. 

*•  The  measurements  are  as  follow,  which  were  carefully 
noted  by  Mr  James  B.  Davies,  of  the  Edinburgh  University 
Museum : — 

Feet  In. 

Dorsal  line  from  snout  to  point  of  upper  lobe  of  tail,        8  6 

Snout  to  anterior  angle  of  first  dorsal  fin,             .             3  8 

Snout  to  insertion  of  upper  lobe  of  tail,    .             .             7  0 

Ventral  line  from  snout  to  insertion  of  lower  lobe  of  tail,  6  10 

Snout  to  abdominal  fins,              .                           .             5  3 

Line  from  snout  to  anterior  angle  of  second  dorsal  fin,     5  10 
Line  from  angle  of  mouth  to  anterior  angle  of  abdominal 

fins,                             •              .             .                           4  9 

Angle  of  mouth  to  anterior  angle  of  lower  lobe  of  tail,      6  3 

Straight  line  from  point  to  point  of  tail,               .              1  9 

From  same  points  in  line  of  curve,          .             .             2  2 
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1.  At  fm  ipincfa.    . 

3 

3 

3 

7 

3.  „         „          „         Sntdoml,    . 

3 

3 

1 

7 

E*«  to  ear,       . 

0 

H 

Ear  toes        .... 

0 

4 

Nortril  ta  Dortril. 

0 

5 

Fnn  line  of  nortril  to  npper  jaw. 

0 

10 

pomtofBioim     . 

0 

3 

Anf^  of  mcntli  to  inanticm  of  peetora]  fin. 

1 

7 

Anglo  of  moutli  to  fint  ipinde. 

0 

» 

0 

9 

0 

7* 

..          ..         Tertk.1. 

0 

5i 

"  The  colour  was  a  oniform  liglit-bluisb  grey,  skin  covered 
with  mionte  Looked  Bpines,  hooks  pointing  backwards.  A 
row  of  mncotifl  dncts  extended  from  the  tail  to  the  head, 
their  apertares,  four-tenths  of  an  inch  apart,  forming  the 
lateral  line  which  branches  off  at  the  head  into  symmetrical 
curves.  These  ducts  are  about  half  an  inch  in  length,  and 
commnnicate  obUqnely  with  a  longitudinal  canal  just  under 
the  skin,  lined  vith  a  dark  pigment  membrane.  On  dissect- 
ing the  fish,  the  liver,  consisting  of  two  lobes,  each  6  feet  in 
length,  weighed  35  pounds. 


Length  of  the  atotnach, 

„  iateiliiie  to  fint  ccbciud, 

Tbenee  to  firat  turn. 
Thence  to  rent, 
Pancreaa — long  fork 
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those  parts  which  were  considered  worthy  of  more  critical 
examination. 

"  Three  years  since,  in  the  month  of  May,  a  somewhat 
larger  specimen  than  this  was  caught  near  Inchkeith,  and 
is  now  preserved  in  the  Natural  History  Museum,  Uni- 
versity.*' 

In  continuation  of  previous  observations  made  during  the 
course  of  the  last  three  or  four  years,  reported  annually  to 
the  Society  by  this  Committee,  the  Convener  examined  con- 
tinuously the  herrings  and  sprats  brought  to  market  during 
the  whole  fishing  season,  and  the  result  has  shown  that, 
from  the  end  of  June  to  the  end  of  September,  and  from 
the  beginning  of  December  to  the  beginning  of  March,  her- 
rings were  taken  having  spawn  in  all  stages  of  development, 
and  the  proportion  of  herring  fry  found  among  the  sprats 
was  even  smaller  than  on  previous  occasions, — so  far  as  ob- 
served, certainly  not  five  per  cent,  on  an  average, — thus  sup- 
porting the  deductions  drawn  in  previous  Reports  of  this 
Committee.  The  Pilchard,  or  Gipsey  herring,  appeared 
along  with  the  true  herring  occasionally  or  for  short  periods 
during  the  winter,  and  about  the  month  of  February  large 
numbers  of  the  sea  bream  were  taken  in  the  Firth. 

A  vote  of  thanks  was  given  to  the  Committee. 

VIII.  On  the  Composition  of  a  Pseudo- Steatite,  BjMubrat  Thomson, 
M.D.,  F.C.S.,  Lecturer  on  Chemistrj,  Edinburgh,  and  Mr  Mord 
BiNNET,  Student  in  Dr  Thomson's  Laboratory. 

The  mineral  which  is  the  subject  of  this  short  notice  I 
have  ventured  on  denominating  a  Pseudo-Steatite ;  it  was 
found  by  John  Gellatly,  Esq.,  late  of  the  Chemical  Works 
at  Bathgate,  forming  a  joint  between  the  masses  of  a  kind  of 
serpentine  ;  which  latter  rock  is  esteemed  of  some  value  for 
the  construction  of  certain  parts  of  bakers'  ovens,  and  for 
which  purpose  it  is  quarried  close  to  the  village  of  Blackburn, 
Unlithgowshire. 

Mr  Gellatly,  while  making  a  visit  to  this  quarry,  picked  up 
some  pieces  of  the  mineral,  and  sent  them  to  my  pupil,  Mr 
Mord  Binney,  simply  with  the  view  of  furnishing  material  to 
him  for  analytical  practice,  and  not  at  first  under  any  impres- 
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The  folio wiog  are  the  physical  characters  of  the  mioeral: — 
It  occurs  in  irregularly  striated  masses  of  a  dark-green  colour, 
which  here  and  there  changes  to  a  brownish  tint;  it  has 
generally  a  dull  surface,  and  when  exposed  to  the  air  efflo- 
resces ;  fracture  uneven ;  it  is  easily  broken  and  reduced  to 
powder,  which  has  a  green  colour.  Every  part  of  the  masses 
has  the  genuine  soapy  feeling  of  the  steatite.  Its  degree  of 
hardness  is  2*2 ;  as  it  is  hardly  scratched  by  gypsum,  but  is 
distinctly  so  by  calc  spar.  Streak  dark  greenish  grey,  and  sub- 
lustrous.  It  does  not  adhere  to  the  tongue,  has  no  taste,  but 
has  a  slightly  argillaceous  odour,  especially  when  a  fresh  sur- 
face is  exposed.  The  specific  gravity  is  2*469.  Before  the 
blowpipe  it  is  infusible,  but  changes  in  colour  from  green  to 
brown;  with  borax  a  yellow  head  changing  to  green;  with 
carbonate  of  soda  a  persistent  dull  green. 

The  results  of  our  analyses  are  now  appended. 


Thomson. 

Binney. 

Silica,   .         .         .         . 

41-89 

...     42-78 

Protoxide  of  Iron,  . 

6-62 

...       6-31 

Alumina, 

2206 

...     22-63 

Manganese,    . 

traces 

traces 

Lime, 

2  42 

...       2-64 

Magnesia, 

616 

...       6-76 

Water, 

20-22 

...     18  68 

9936 

...     99-60 

SiOj,  RO  RjO,  HO 
Oxygen  ratio,         4       12         3 


IX.  Notice  of  a  Fcetal  Narwhal  (Monodon  monooeros,  Linn,)    By 

Robert  Brown,  Esq. 

Mr  Brown  exhibited  a  small  foetal  specimen  of  a  Nar- 
whal (Monodon  monoceroSj  Linn.)  ;  and  stated  that  another 
foetus  was  also  found  in  the  uterus  of  the  same  animal, 
which  was  captured  in  Davis'  Strait,  June  23d,  1861. 

In  the  "  Linnean  Transactions"  (vol.  xiii.  pp.  620,  621, 
"  Extracts  from  Minute  Book"),  in  a  letter  from  Mr  W.  R, 
Whatton  of  Manchester,  it  is  noted,  that  in  the  summer  of 
1821,  while  a  Hull  whale  ship  was  beset  in  the  ice  in  the 

VOL.  U.  3  M 


448  Proeeedimyw  of  Ox  Boytd  PJi^tical  Society. 

Kortb  Seas,  the  crev  took  a  female  Karwhal  having  a  tooth 
ID  the  upper  jaw,  perfect,  aod  in  evei;  respect  like  that  of 
the  male,  though  not  so  long.  The  sex  of  the  animal  was 
satisfactorily  ascertained  in  cutting  op,  when  hco  /wttaea 
weretaktK  KtviofiL  Mr  Brown  was  acquainted  with  similar 
iDstauces  of  the  "  hom"  being  piotnided  in  the  female  Nar- 
whal ;  and  though  it  is  said  to  have  been  seen  with  two 
young  following  it,  yet  the  instances  mentioned  were  the 
only  ones  with  which  hewas  acquainted,  in  which  the  subject 
had  been  brought  to  an  experimerUum  crucU.  In  all  likeli- 
hood, the  C'eta/xa  in  this  respect  follow  the  same  laws  as 
the  other  Mammalia,  though  our  opportunities  for  obseTring 
the  former  were  much  more  limited  ;  and  hence  the  value 
of  every  fact,  however  apparently  trifling,  being  put  on 
record. 

Mr  W,  S-  YorsG  proposed  a  vote  of  thanks  to  the  Presi- 
dents and  other  office-bearers,  which  was  unanimously 
agreed  to,  and  the  Society  adjourned  until  the  commence- 
meot  of  the  next  Session. 
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